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ABSTRACT

A case study on drought coping mechanisms was cbediltamong small-scale farmers in the
Motheo District of the Free State Province in Rdjubf South Africa, to determine how farmers
cope with drought effects with or without extermafluence in terms of drought relief packages
from the government and non-governmental orgamimatiData was collected by administering a
semi-structured questionnaire to 200 farmers. Tdta dere captured and analysed using SPSS to

obtain frequency, cross-tab, univariate ANOVA adl ae logistic regression analysis.

Findings of the study revealed that only 12.5 petrad the respondents were aware of drought,
while a larger percentage of 87.5 of the respotsdemrre not aware of a drought incidence before
its onset, which made them more vulnerable to tieeight disaster; 8.5 percent of them protected
water sources for livestock while 91.5 percenthef farmers did not protect water sources for their
livestock because they farm on a communal lands $2rcent provided supplementary feeds to
livestock during the drought, but 57.5 percentrit provide supplementary feed for their animals

for lack of funds.

Ninety-nine (99.0) percent of the respondents shgrazing lands while only 1 per cent did not
because most farmers operates on a communal spétearming; 35.5 percent changed cropping
systems; 50.5 percent had alternative water souimesrops which included mini and hand
irrigation systems while 49.5 percent of the regjgmts depended solely on streams and rivers
available in the villages; 19.3 percent sold ordgkd assets in order to be able to cope with
drought effects while most farmers did not pledgesell assets not because they did not want to,

but because they did not have assets to sell.

Twenty-one (21.5) percent sought new sources ofl fahich did not include wild plants or
animals like in various studies, 31.0 percent wereed to seek employment elsewhere while the
remainder of the farmers were unable to seek empdoy elsewhere mainly because they could

not leave their local communities; and 23.5 percestived aid or assistance from friends and



families as well as government and non-governmeatghnizations. In all the 200 farmers
interviewed, only 2.0 percent of the farmers migdatrom their villages during the drought period
as opposed to other evidence from similar studiés5 percent of the farmers interviewed
concluded that they were unable to cope with droegtects while 26.5 percent concurred that
measures taken during the drought helped thendteceetheir vulnerability to drought.

In the ANOVA and logistic regression analysis, itdependent variable which was preparation for
drought before onset exhibited a significant relaghip statistically with dependent variables such
as sharing grazing lands before and during dropgtibds, drawing upon stored foods during the

drought period sale or pledge of asset achievingadisales and many others.

We concluded that due to lack of awareness, masieis were not prepared for drought before the
onset, which made them more vulnerable. We alsgesigd ways by which the government could

prepare farmers before and during a drought inrdadeeduce drought impacts on farmers.

Key words: Global warming, drought coping mechanisrs, household, small-scale farmers.
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1.1

CHAPTER 1
BACKGROUND

INTRODUCTION

Drought affects more people than any other disasteifrica (Rekacewicz, 2002). The
consequences of drought are as a result of maesaiing factors such as poverty, wars and
pandemics, high dependency on rain-fed agriculpmpulation growth, climatic change and
variability, land use, increased water demand, latkwvater resource management and

inadequate economic development.

Drought is caused by too little precipitation ower extended period. It could also be the
result of increased demand for the available supplwater during periods of average or
above average precipitation. Among these factagsidrpopulation growth and inadequate
economic development are common denominators int mMegeloping countries. These
pressures are often translated into increasedrneanis demand for land and water resources,
usually exacerbating the influence of climatic aparand rainfall seasonality (Fitzgibbon

and Hennessy, 2003).

The root causes of vulnerability to drought disaste South Africa remain low average
rainfall, poverty and inequitable development imatuareas. Rapid population growth and
urbanisation, inequitable land distribution, ladkeducation and subsistence agriculture on
marginal land lead to deforestation and environademtegradation, malnutrition and
unemployment, all of which bring about increasetherability to drought (South African

Government gazette, 2005).

Drought can be defined in many ways that are usednéet specific goals such as
agricultural development planning or water resosiroganagement (Giambellue al.,
1998). Literarily, drought simply means a long pdriof dry weather. Meteorologists

consider drought to be the result of persistengelascale fluctuations in atmospheric



circulation causing subsidence over an area (Aga@&9; Wilhite and Glantz, 1985), which

may bring little or no rainfall to an area (Math2984).

What is missing from the meteorologist definitiohdsought is the economic and social
manifestation brought about by drought. Wilhite 9@p indicates that drought agricultural
drought is not significant unless crop productiaffers sufficiently to result in considerable
livelihood loss, which is then termed socio-ecomodriought and that deals with drought in
terms of supply and demand for goods and servies.physical water shortage starts to
affect people and the ripple effects can therdberéraced through economic systems.

These effects of drought and associated pressigregtthe functioning of a society causing
widespread human and material or environmentakk#sat sometimes exceeds the ability
of the affected society to cope using its own resesl (Fitzgibbon and Hennessy, 2003). In
these situations, un-usual measure or externalvemnéons are required to support people’s
ability to cope with the specific vulnerability.

According to the South African Government gaze2@®@06), drought is a major feature of the
climate of Southern Africa and often has a devesjaimpact. Thus the South African
Government needs capacity and expertise to resjpoetly and effectively to drought across
various farming communities, especially those vgtor resources. Currently, response to
drought is reactive due to lack of proactive measur

Kivaria (2007) described coping mechanisms as resgof an individual, group or society
to challenging situations. The coping mechanisngs wWithin the framework of the
individuals, groups or society’s risk aversion oletance level, i.e. they are instituted to
minimize risk or to manage loss. While some copmagchanisms may be brought into play
by a stress factor, other coping mechanism maynb@atansification of an already in-built
mechanism. Coping strategies are also a shortiesponse in securing livelihood system to
periodic stress. These represent the actual mesaguegljust the event that occurred (Davies,
1993).
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Paul (1998) in his work (coping mechanisms pradtice drought victims (1994/95) in north
Bengal, Bangladesh) both agricultural and non-agitical measures were taken against
drought. People consumed wild plants, tubers aadeke that are not normally eaten, while

others seek help from friends and families livinggside the drought affected areas.

Eriksenet al. (2005) in their own study (on the dynamics of vuaimlity by locating coping
strategies practiced by drought victims in Kenya dianzania) basically describe coping
strategies as principal and complementary. Accagrttinthem, households generally cope by
engaging in a few farming activities, which was gmcipal activity or a multitude of less
favoured activities that often complement each rotiidde household seek one principal
coping mechanism, which can substitute for farmasga major regular source of food or
income earner for food and other expenses and itolsto complementary activities if the

principal activity failed.

A comprehensive drought management approach cleagys to cover all aspects of the
drought cycle. To develop sound drought managentdaatimportant to understand different
coping strategies exhibit by farmers with or withexternal influences or relief measures

during a drought cycle.

MOTIVATION

It is widely believed that government’s responsedief packages in times of hazards and
natural disasters are usually either late, inadegaanon-existence. In spite of the fact that
drought are well suited to early warning systemsabee the disaster have a slow outset, yet,
the start of drought is difficult to define, everhen variety of data is available (Monnik
2000).

Most early warning systems focus on the hazardsnpkending disaster, and not on the
vulnerability of farming systems and rural commigst And in the face of government’s
changing policies, which places more responsiegiton the farmers to plan and survive

drought with minimum intervention from the stategt minding their literacy level and

3
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financial backgrounds. How then do these rural &aemmanage to cope with the

consequences of drought?

PROBLEM STATEMENT

Studies of past famines suggest that a droughtaffact different areas and people within
the same stricken area very differently (Jaspagisyaoung, 1995), and the subsequent effects
felt by households or individuals and their copstiategies or mechanisms could greatly be

influenced by their previous status in terms of gaccess to aids and loans.

Like in many other developing worlds, most ruralbeholds in South Africa depend largely
on agriculture for their source of food and incorgriculture thus plays a prominent role in

the stability of rural communities. During droughgriods and beyond, these communities
are often left without their livelihood and invesint in agriculture. Until recently, response
to drought in South Africa has been reactive amdptocedures have followed inconsistent
patterns (South African Government Gazette, 2088ginst this background, this study is

expected to provide answers to the following questiamong others:

1. How do farmers perceive and cope with drought?

2. Do the coping mechanisms adopted reduce droughexability?

3. What factors bring about the need to change angta@ing mechanisms

before, during and after drought?

4. What are the differences between coping strateglapted from one
farming family to the other?

5. What are the effects of coping strategies on fasraad their households
during the process?

6. What are the constraints to successful respondetght?
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1.5

1.6

THE HYPOTHESIS

The research hypothesis is as follows:

i In periods of natural disasters such as droughtall scale farmers cannot
manage or cope with drought without external inflcee in terms of assistance

or relief packages from governmental and non-gawerrtal agencies.

ii Due to some factors such as education, finareek affiliations with political or
other organisation, farmers tend to find it difficio cope in times of disasters such
as drought without external help even with or withrior preparation to such

disaster.

AIMS AND OBJECTIVES
The primary aim of the research was to study drowgiping mechanisms exhibited by

farmers, by investigating their actions and inadibefore, during and after drought.

1. These aims were addressed through investigatingptlosving objectives which were:To
explore the farmers’ strategies in response tadiances and changes during drought

2. To determine the differences between coping stiedearlopted by different farming-
families

3. To identify the effects of drought and coping metkens adopted by farmers on their

families during the process.

SCOPE OF THE STUDY

This study was conducted in the Free State Proyihae the research only focused on
Thaba'Nchu local municipality of Motheo District. it/ the help of extension officers in
Thaba “Nchu, rural farming areas dominated by sibsce farmers facing drought problems
on a regular basis were selected. These villagdada: Ratau, Motlatla, Tabane, Seroalo,
Talla, Middledeel, Sediba and Rakhoi.
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1.8

LIMITATIONS OF THE STUDY

The study was confined to Thaba ‘Nchu local muratip of Mangaung district boundaries
and to the exclusion of areas beyond this place. skady did not look into how vulnerable
small scale farmers are to drought incidences, dousidered the effect and subsequent
measures taken by farmers to combat such effectsoafht.

STRUCTURE AND PRESENTATION OF THE STUDY
The chapters of this study are organised awsielow:
Chapter 1: General introduction
Chapter 2: Literature review
Chapter 3: Demarcation of the study area
Chapter 4: Research methodology
Chapter 5:  Research result and discussion

Chapter 6:  Conclusion and recommendation



CHAPTER 2
LITERATURE REVIEW

In this chapter, various literatures relevant te tbpic of the research were reviewed. This

includes the concept of drought, different defons of drought, coping mechanisms, drought

impacts and vulnerability, history of drought inuBlo Africa, drought legislation in South Africa,

the early warning systems of drought, drought ieslicised around world as well as the one

presently used in South Africa.

2.1

THE CONCEPT OF DROUGHT

Establishing a universal view about drought mighet difficult. Drought is a normal,
recurrent feature of climate that affects virtuadly countries to some degree (Wilhite,
1996). Hisdal and Tallaksen (2000) consider drotghte extreme rainfall deficits and the
resulting periods of low flow of water, which camave severe effects on water
managements in terms of river pollution, resendgsign and management, irrigation and

drinking water supply.

Wilhite et al. (2000) also described drought as a natural hateatddiffers from other
hazards because it has a slow onset, progressesnomehs or even years, affects a large
spatial region and causes little cultural damagecofding to them, its onset and end are

often difficult to determine, just as its severity.

The quantification of impacts and provision of diea relief is a far more difficult task on

drought than it is for other natural hazards (W#hi1996), which are based on three
reasons. First, drought is a creeping phenomehergftects of drought accumulates slowly
over a considerable period of time and may lingerylears after the termination of the
event. Second, the absence of a precise and ualiyeascepted definition of drought adds
to the confusion about whether or not a droughstexand if it does, what is its severity.

Third, drought impacts are less obvious and spowad a larger geographical area than the
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damages that result from other natural hazardsusecdrought rarely results in structural

damage.

Hisdal and Tallaksen (2000) believe that droughtyi:io means unusual or unnatural; their
conclusion is that drought is by far the most gosil our society in comparison to all the

natural disaster. It kills more people and anintan the combined effect of hurricanes,
floods, tornadoes, blizzards, and wildfires. Unldteer disasters that quickly come and go,
drought long-term persevering damage has beennsipe in the past for man migration

and lost of civilizations. The amount of droughtuced natural disasters has grown
drastically since the 1960s. This is a result oféase vulnerability to prolonged periods of
precipitation deficiency rather than because of iaorease in the frequency of

meteorological drought (Wilhite, 1996).

Drought affects practically all climatic regionsdamore than one-half of the earth is prone
to drought each year (Kogan, 1997; Wilhite, 2008)sdal and Tallaksen (2000) state
further that all climatic zones might experienceutiht; however, the feature can vary
significantly between regions. Drought is more piregnt when it occurs in potential high
and medium rainfall areas; however, the most valolerregions are described as arid and

semi-arid lands of the world, with those in Africiigh on the list.

The degree of drought and the resultant land asdurees degradation are said to be
greater in those countries whose social and ecansapport systems cannot endure the
effects of drought. This includes the fragile eodiments in dry eco-system where people

have few and limited coping strategies.

DEFINITION OF DROUGHT

According to Wilhite (1996), because drought alfestd many economic and social sectors,
many definitions have been developed by a rangisefplines. In addition, drought occurs
with varying rates in nearly all regions of thelggo In all types of economic systems and in
developing and developed countries alike, the aqres taken to define drought should be
impact and region specific. Unavailable specificd aobjective definition in certain

8



situations has been an obstacle to understandgylit, which has led to indecision and/or
inaction on the part of mangers, policy makers, atiters. It must be accepted that the
importance of drought is dependent on its impacts.

People should be concerned more by impacts of titaagher than its causes. Impacts are
region and user specific; however, a simple definibf drought is given as “a prolonged
and abnormally dry period when there is not enowglter for normal needs”. Defining
drought according to Moneo and Iglesias (2004) daithing drought is hard. Their reason
is based on different meaning given to droughtiffeient areas of the world. According to
them, there are climates with variable characiessill around the world and the meaning
attached to drought in these different climatetedif

Moneo and Iglesias (2004) pointed out that thenitédn of drought depends on the place
on the earth where we are, as well as the demagdople place on water, if there is such
people. For instance, if there is a period of reduainfall, but there is no one around the
affected areas using water, could this be said @¢oabreal drought? Yes, because
precipitation has been affected by this reduction. the other hand, there might be a
reduction in rainfall in a very populated area vehagriculture is covering a big extension.
This area could be considered as drought infestdccansequences would be harder in this

case than in the first one as there is a need térwiar human needs and for watering
plants.

Whatever the definition of drought is, it is cléhat it cannot be viewed as a solely physical
phenomenon, since it depends on how much wateeeded by the society. Wilhite and

Glantz (1985) categorized drought definition inof which are conceptual definition

formulated in general terms (which is not applieabb current, i.e. real time drought

assessments) and operational definition.
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2.2.2

2.2.3

Conceptual definition of drought

Conceptual definition is devised in general term$i¢lp people understand the concept of
drought as well as its effects. Wilhite and Glafit285) describe drought as a lengthened
period of rainfall deficiency, which causes widesgat damage to crops, resulting in low
yield. According to them, conceptual definition dfought may also be important in

establishing drought policy.

For example, Australia drought policy incorporages understanding of Normal Climate
Variability into its definition of drought. The catry provides financial assistance to
farmers only under “exceptional drought circumsesic when drought conditions are
beyond those that could be considered part of nlorisla management. Declaration of
exceptional drought is based on science-drivensagsents. Previously, when drought was
less well understood by farmers, some farmersarsémi-arid Australia claimed assistance
every few years (NDM, 2006).

Operational definition of drought

Various authors believe that operational definitairdrought helps people to identify the
beginning, end and degree of severity of a drou@pterational definitions specify the

degree of departure from average of precipitatiosoone climatic variable over some time
period (NDM, 2006). This is usually done by compgrthe current situation to historic
average, often based on a 30-year period of reddrd.threshold identified as the usual
established somewhat arbitrary, rather than om#sés of its precise relationship to specific
impacts. In some publications, the terms operatidraught is applied equivalent to water
resource indicators, hence not consistent withbttead definition of Wilhite and Glantz

(1985).

Disciplinary definition of drought

Drought is also defined by classification baseddmtiplinary perspectives (Drac@al.,
1980; Wilhite and Glantz, 1986; Wilhite, 1996; Byamd Wilhite, 1999; Rouault and
Richard, 2003), which include: meteorological droygagricultural drought, hydrological

10



drought and socio-economic drought. Each of thaHerent disciplinary definitions is

explored in the next sub-sections.

2.2.3.1 Meteorological drought
Wilhite (1999) describe meteorological drought las first indicator of drought, which is
usually a region specific expressions of precitatdeparture from normal over some
period of time. Meteorological drought is expressetkly on the basis of the degree of
dryness (often in comparison to some ‘normal’ cgrage amount) and the duration of the
dry period (Wilhite and Glantz, 1985). Meteoroladi®rought is believed to be region
specific because the atmospheric conditions thatltrén deficiencies of precipitation are

highly variable from region to region.

According to Byun and Wilhite (1999), the generancepts that are used today as
meteorological definitions on dry periods are fitgbnsecutive days with no precipitation,
second, consecutive days with little precipitatiamd third, little precipitation during a
specific period of time (Byun and Han, 1994). Farthore, the definition of “consecutive
days”, “specific period”, “no precipitation” andittle precipitation” are quantified by

empirical or subjectively rather than objectivestimated values.

In defining little precipitation, some meteorolagignd climatologists generally regard it as
“daily precipitation less than 2mm”, but some othmeteorologists and climatologists
regard little precipitation as less than 5mm”. e definition of “no precipitation” on
consecutive days in defining meteorological drougloime use a period of more than 15
consecutive days; others use a time frame of 25,dafile some use a monthly unit,
seasons or other periods (Byeiral., 1992a and b; Byun and Han, 1994; Byun and Wilhite,
1999).

11



2232 Agricultural drought
According to Backerberg and Viljoen (2003), agriatdl drought refers to a situation when
the amount of water in the soil no longer meets ibed of a particular crop, which
measures drought as a physical phenomenon. KunsbPanu (1997) are of the opinion
that a close relationship exists between crop yaeld water stress and therefore, crop yield
is a reliable indicator of agricultural drought. ¥hassessing and predicting agricultural
drought risk, crop yield response to water stressiiessential factor.

Wu and Wilhite (2004) define agricultural drougint terms of plant response by using
degree of departure from expected yield as an atolicof weather conditions for a given
year on the theory that crops are good indicatbseather and their response presents a
reliable tool for measuring drought. Rouault andHard (2003) gave a time scale (3 to 6
month time scale) for agricultural drought to be #eason when deficiency in precipitation
results in damage to crop.

2.2.3.3 Hydrological drought

Hydrological drought manifests the effects and iotpaof drought; it usually expresses
shortages in surface and subsurface water (Hisddl Tallaksen, 2000). Rouault and
Richard (2003) said that hydrological drought iscasated with precipitation shortage on a
longer scale (12 months to 2 years or more) andffiésts on surface and subsurface water
supply. According to and Richard (2003), hydrolagidrought can be out of phase and its
effects or impacts on various economic sectorsbeaappreciably different because it takes
longer for precipitation shortage to become evidentsoil moisture, stream flow,

groundwater and dam levels.

Although Wilhite (2002) describes hydrological dgbti in terms of deficiencies in surface
and subsurface water supplies, he believes thablogical droughts are concerned more
with the effects of periods of precipitation shalif on surface and subsurface water supply
(i.e. stream flow, reservoir, lake level and groumdter) rather than with precipitation
shortfalls. Hydrological droughts are usually out mhase or lag the occurrence of
meteorological and agricultural droughts.
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Water in hydrological storage systems (reservaixgrs) is often used for multiple and
competing purposes, which further complicates #guence and quantification of impacts.
During droughts, competition for water in theseaage systems escalates and brings about
increase in conflicts among water users (Wilhitd &lantz, 1985; Wilhite, 1996; West,
2008).

Due to the fact that hydrological systems interem® regions, occurrence of drought-
upstream may results in serious impacts downstraansurface and subsurface water
supplies are affected, even though downstream iauaa not be experiencing drought.
Upstream changes in land use (deforestation, clsamgeropping patterns) may change
runoff and soil infiltration rates, which may affethe rate and severity of drought
downstream (Wilhite, 1996).

2.2.3.4 Socio-economic drought
Socio-economic drought simply deals with droughtterms of supply and demand for
goods and services. This occurs when the physieaé¢mshortage affects people and its
effects can be traced to the economic systems @Bheky and Viljoen, 2003; Wilhite,
1996). In other words, when the supply and demdnsbme economic is determined by

demand of meteorological, hydrological and agrimalt droughts.

For example, the supply of an economic good (w&beage, hydroelectric power) depends
on weather. In most cases, demand increase asilagescreasing population and/or per
capita consumption. Therefore, drought could benddf as occurring when the demand
exceeds supply as a result of a weather-relateglys@ghortfall. This concept of drought
supports the strong symbiosis that exists betwessugihts and human activities,

reemphasising the importance of managing natusalurees in a suitable manner.
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2.3

DROUGHT IMPACTS AND RESPONSES

According to Wu and Wilhite (2004), it is difficutb assess drought impacts in various
sectors because the impact can be regional or. lotalddition, drought may linger for a
long time (>1year). Or just last for a very shame (several weeks). According to them, if
a short-term drought occurs at critical of cropvgftostages, the impacts on agriculture may
be severe. Also, it was found that the impact ofudht on agriculture is neither immediate
nor easily measured.

Byun and Wilhite (1999) state that drought impaetsult from a deficiency of water in
surface or subsurface component of the hydrologgtesn. Soil moisture is usually the first
component of the hydrologic system to be affecfeddthe duration of the event continues,
other component becomes affected. Thus, the impdctsought gradually spread from
agricultural sector to other sectors and finalhartage of stored water resources becomes
noticeable.

Drought impacts extend beyond the areas physieffigcted by drought after the event has
ended (Coleest al., 2006). Like other hazards, the impacts of drowghktdiverse and can
be classified broadly as economic, environmental social in Table 2.1, 2.2 and 2.3.
(Paul, 1998; Wilhiteet al., 2000; Coleen, 2006).
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Table 2.1 Social impacts of drought

Social impacts

fe€ts

Lack or poor distribution of resource
(food and water

cdvligration, resettlement, conflict betwes
water users

Increased quest for water

Increased conflict anveaigr users

Marginal lands becomes unstable

Poverty and ungmmaot

Reduced grazing quality and crop yie

IdDverstocking; reduced quality of livin

Employment lay offs

Reduced or no income

Food insecurity

Malnutrition and farming; civil sies
and conflict

Increased pollutant concentration

Public healtksris

Inequitable drought relief

Social unrest and disitru

L)

eN

Increased forest and range fires Increased threat to human and animal
life

Urbanization Social pressure and reduced safety

Source: Coleest al. (2006)
Table 2.2 Economic impacts of drought
Economic impacts Effects

Reduced business with retailers Increased prices for farming
commodities

Food and energy shortages Drastic price increase; expensive
import/subsidies

Loss of crops for food and income Increased expense of buying foods from
shops

Reduction of livestock quality Sale of livestock at reduced market
price

Water scarcity Increased transport cost

Loss of jobs, income and property Deepening poverty; unemployment

Less income from tourism andncreased capital shortfall

recreation

Forced financial loans Increased debt; increased credits (for
financial institution

Source: Coleest al. (2006)
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Table 2.3

Environmental impacts of drought

Environmental Impacts

Edfcts

Damage to natural habitats

Loss of Biodiversity

Reduced forests, crop, and range I
productivity

Reduced water levels

Lower accessibility to water

Reduced cloud cover

Plant scorching

Increased day time temperature

Increased fire hazards

Increased evapotranspiration

Crop withering and drying

More dust and sand storms

Increased soil erosion and increas
air pollution

Decreased soil productivity

Desertification and soil degradatig
(top soil erosion)

Decreased water resources

Lack of feeding and drinking water

Reduced water quality

More water borne disease; increas
salt concentration

Increased incidences of

diseases and mortality

anim

dloss of income and food; reduc
breeding stock

Soil desiccation

Increased soil ‘blow activities’

Degradation of landscape quality

Permanent loss of biologic
productivity of the landscape

aRteduced income and food shortages

sed

sed

D

Species concentration near water

Increased vulnerability to predation

Source: Coleest al. (2006)

Further impacts of drought could be direct or iadir or are assigned an order of propagation

(see first or second order in Fig. 2.1). In a sycwehere agriculture is the primary economic

activity, the direct or the first order impact ofleought is detected in the form of a reduction in

food production, rangeland and forest productivigduced water level; increase in fire hazard,;

increase in livestock and wildlife death rates; dgmto wildlife and fish habitat.
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Drought

First-order impact

Second-order impact

Decrease in area

Decrease in yield
/ Decreased employment Decreased income

Decrease in food production

v
Unable to buy adequate food

v
High food price Decrease in per capita — |

food consumption

v
Famine

Figure 2.1 Direct and indirect impact of drought on farmers
Source: Paul (1998)
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2.4
24.1

Indirect or second order drought impacts includeguction in crop productivity, which

leads to less income for farmers, increased pfwefood, unemployment and migration,
decreased food production, abnormal increase id fain prices and non-availability of
jobs reduce the food entitlement of rural peopkpeeially small farmers and landless
labourers (Paul, 1998).

At this stage, drought victims adopt various sygege to cope with the effects of the hazard.
They are often compelled to borrow money or sefirtttands, household goods and/or
livestock at miserable prices in order to buy fodthese practices were labelled hard
options by Karanon (1993) and they are considemedamponents of non-agricultural

adjustments to mitigate drought.

According to Paul (1998), first order effects obdght hazard can be reduced by using
drought mitigation techniques in response to thé&ecef of droughts. Agricultural
adjustments programmes are usually practiced tqeosate for crop loss. Rescuing crops
to offset the reduction in crop area and the appba of irrigation water to increase crop

yield are two examples of agricultural adjustmdBiammer, 1987).

COPING AND VULNERABILITY WITH DROUGHT

Coping with drought

Eriksenet al. (2005) describe coping mechanism as the actiothsetivities that take place
within existing structures, such as production eyst. Kivaria (2007) defines coping
mechanisms as responses of an individual, grougoorety to challenging situations.
However, the coping mechanisms rest within the @&aork of the
individuals/groups/societies risk aversion or tafere level. In other words, coping
mechanisms are instituted to minimize risk or thee level, or manage loss. According to
him, some coping mechanisms may be brought intp Ipfaa stress factor; other factor may

be to strengthen an already in built strategy.

Kivaria (2007) based his view of coping mechanism liwvestock herds and broadly

grouped it into managerial and community stratediégse managerial strategies includes

18



movement and migration, various aspects of herdagement, supplementation of grazing
with other feeds, changes in herding labour wittensification of stress, management of
diseases (both human and livestock) and changesnran diet. Community strategies on
the other hand includes: sharing, loaning and giwhlivestock as gifts and institution of
legal restriction necessary because the rangel@sdsirces (forage and water) are shared

by parties with conflicting and varied interests.

Adamset al. (1998) defines coping as an array of short-tematesgies adopted in response
to crisis. According to them, the aim of copingasmaintain the various objectives of the
households, including livelihood security, consuimmt health and status, thus ensuing
individual and/or collective well-being. These atijees includes livelihood security and
status, which are longer term objectives involvstgengthening of assets, income and
social position to maximise future claim on resestcthe other objectives are immediate
and these are food consumption and health objectivlich involves finding sufficient
food and income to meet the health and nutritioresdds of the household (Adarmtsal.,
1998; Kinseyet al., 1998).

Kinsey et al. (1998) noted that financial assets might have tiagaeal returns as a result
of non-market interventions (such as interest mgd) and may, in addition, involve
substantial transaction costs. Food stocks areesulp deterioration and livestock face
risks of theft, disease and loss from other cauR®s.result may be that household saving is

largely for smoothing consumption rather than foeuanulation.
2.4.1.2 Review of coping mechanisms practiceg drought victims around the world

Coping mechanisms practiced by farmers during drougAfrica and some other parts of

the world were reviewed below.
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2.4.1.2.1 Coping mechanisms practiced by droughictims in 1994/95 in the North
Bengal, Bangladesh

Droughts are a recurrent phenomenon in Banglads$icting the country at least as
frequently as major floods and cyclones. Sincenitiependence in 1971, Bangladesh has
suffered severe droughts in 1973, 1978, 1981, 19889, 1992, 1994 and 1995 (Paul,
1998). According to Paul (1998) all areas in Badgkh are not equally vulnerable to
drought. North-western region of Bangladesh, papul&known as North Bengal,
experienced a severe drought in 1994/95, whictiddtie failure of fifteen different crops.
A lot of crops were affected because the droughbgeoincided with the 1994/95 planting

seasons.

As a result of the 1994/95 droughts according tol PE998) various adjustment measures
were taken by the affected farmers, and thesedeslinousehold level adjustments as well

as supports from both formal and informal souréeg. (2.2.
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NGOs

Friends and relatives Friends, neighbours egldtives

Local government

Community-level adjustment

National government —»

Household-level Adjustment

Non-agricultural adjustments

Foreign aid

Agricultural adjustment

BEYOND COMMUNITY LEVEL HOUSEHOLD AND COMMUNITY LEVEL

Figure 2.2 Coping mechanisms practiced by drought victims: aanceptual
Framework.  SourcePaul (1998).

Household-level agricultural adjustments

North Bengal being prone to frequent droughts,ltital communities has over the years
developed a wide range of long and short term gppirechanisms. These mechanisms
include a crop replacement strategy, cultivatiomofe water-efficient crops such as kaon,
jute, wheat and onion instead of the popularlyicated rice. Some employed irrigation,

gap-filling and inter-culture of some crops.
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Household-level non-agricultural adjustment

In developing countries, household and persona@tasse not generally disposed of under
normal circumstances. In times of drought, when elgtin food stock becomes exhausted
or very low, there comes the need to sell assetaise cash to buy food. Non-agricultural
adjustments practiced in North Bengal during th@4195 drought period, according to Paul
(1998), includes the sale of household belongirmsuy food so as to reduce their
vulnerability to the drought, this includes satddivestock, sale of lands, mortgaging of

lands, sales of poultry and housing structures.

Migration was not part of the adjustment, contitaryhe expectations; members of only one
respondent household migrated. This was contrargxjzectation because usually it's a
practice for drought affected families to migrateather areas to seek income-producing
employment that can help them to survive the dropghiod. Out-migration was prevented
due to the fact that people living in this areaéh&equently experienced drought for over
two decades and are now used to it. They do nadidenmigration as an option anymore

as they believe that drought period would not géfsrever.

Beyond household-level support

Some people who are affected by drought receivéul dred support and sources from the
community beyond. Although these supports wereygeland inadequate, some household
received financial and other forms of support frorarious government and non-

government services. This assistance includesloasl, foods, seeds and fertilizers.

241.2.2 Response to drought among farmers in Stigtrn Kajiado District, Kenya
In areas affected by drought all over the worldpmnses differ from one place to the other,
which may be as a result of religious belief, edocal or financial background and
association with certain groups or organisationsdjiado district of Kenya, the following
coping mechanisms to the drought of 1972-1976 a®@4-1995 were established by
Campbell (1999). Prayer and payment to a rainmakeyement of livestock to areas with

water and pasture, liquidation of assets, salamd,|use of environmental resources such as
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fire wood, use of moral economy, engagement in igourand wildlife activities,

horticultural activities as well as migration inaseh of jobs.

During the severe drought in Kajiado district, pnayfor rain which is one of the universal
responses to drought was employed, furthermonemakers were paid by both farmers and
herders which were seen as an investment and t¢inerafe related to the severity of the

circumstances.

Livestock were also moved to areas with securecemand grazing. In times of severe
drought sales of livestock were significant amoregders while working in town and
selling crops was practiced by farmers. This wasedsn as to meet their various needs for
cash which included clothing, animals and schoekfédut the most important of all was
food. Environmental resources employed includedgéit@ering of wild fruits, hunting and

collection of wild plants to supplement food suppli

During the drought of 1994-95, farmers engaged #&ves in various activities such as
trading in small stores or running a taxi as wall leorticultural activities. Lastly, the
increased involvement of the areas affected by ghbin cash economy and improved
transport links with major cities of Kenya has opeérup possibilities for migration in

search of employment.

2.4.1.2.3 Response of rural households to risk dumg drought in Zimbabwe
Kinsey et al. (1998) described drought as a major risk facingalrdrouseholds in
Zimbabwe. Rural households whose source of livelthis dependent on agriculture faces

enormous risks, income are highly uncertain asaltref the effect of weather variability.

According to Kinseyet al. (1998) the effects of drought of 1991-1992 on foodsumption
has two components; the first being that consumpti@s below what it used to be.
Secondly, food consumption was maintained parthpugh government’s drought relief

programs.
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Basically, individual farming household was unatidecope with drought without the help
of the national government. The main form of repebvided by the state was household
income support operated by the Department of Sdtlelfare (DSW); this was in two
categories; free food distributions for the eldemd the disabled as well as distributions on
the basis of participation in food for work progrdon destitute families with able-bodied
members. The food program also targeted childresheuthe age of five. In addition,
income support was also provided to needy househdlte form of assistance with school
and examination fees, seeds and fertilizer packe aiso distributed before the subsequent

season.

Other coping mechanisms adopted by farmers duheget periods includes gardening and
selling vegetables, working as casual laboureltingdivestock and livestock products
such as milk, little use of credit was employedkenln other countries of the world, except
in rare cases, sale of personal effects (suchnadlggy or watches), household effects (such
as furniture) or items of agricultural equipmentagse cash during drought emergencies do
not occur among farmers in Zimbabwe.

In conclusion, Kinseyet al. (1998) described the three most important adjustmen
mechanisms as sale of livestock, use of finanaséts as well as additional employments.
From the coping mechanisms exhibited by farmetbénthree countries reviewed above, it
could be deducted that, apart from lack of migratio seek non-farming employment in
Bangladesh, paying rainmaker to ease the effedrofight and refusing to dispose of
personal or household effect to meet various ndadag drought by farmers in Kenya, as
well as a well pronounced help from national gowsent in Zimbabwe, coping mechanism

adopted are virtually the same but only differgplication.
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24124 Drought coping mechanism in desert region
According to Bruschweiler and Gabathriler (2006)id aand semi arid regions faces
increasing difficulties which includes recurringodght, over-grazing, resource greedy
agricultural production and population growth whidauses disruptions and severe

degradation leading to impoverishment, hunger asitess.

The main activities of this area include agricwdtulivestock production, gathering and so
on. Various management activities that have beersénfor centuries in mitigating drought
and decertification effects by indigenous populatiocreasingly proves inadequate. Until
recently normadism allows for regeneration and @@igd use of natural resources but this
can no longer support livelihood.

As a result of increasing numbers of livestock picts and herds, as well as hazardous
climatic conditions, there are conflicts and warsoag the locals over access to resources.
In traditional practices in these areas, milk is/dreing produced during the raining season
when there is enough fresh grass for the animdltheédend of this season, the grass withers
and thus loses its essential nutritional valuexivis just enough at best for the animals to

survive. This does not provide sufficient basisrfolk production.

Also, during the dry season or drought periodsiguabsts travel long distance to ensure
sufficient grazing opportunity for the herds, whiakhe often very large. Their presence
among the sedentary population, which has its oiestock, is often perceived as
undesirable leading to conflicts over grazing ardewrpoints.

When household strategies are adapted to ecolpgicahomical and social conditions, it
enhances the quality of life for household memiagid also fosters more sustainable use of
natural resources. According to the Swiss agencpé&velopment and Cooperation (SDC)
in Kirgizstan, household strategies are developecbraing to existing potentials and
promising opportunities. These strategies are teteriowards limiting the risk of total

dependency on water and seek to make use of posijivergies between various activities
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in order to create substantial added values. Sodssédhold strategies used in coping with
drought include:

Household strategies for managing water dependence

For households to ensure their access to wateralspetwork is key strategy. Large

families with influential social network stand attee chance in negotiating and promoting
their interests. The main principle of this strateghich is all understood by participating

families is that one good turn deserves another, if. a family solicits help, they must be

able to return it whenever the need arises. A hHmldehat does not respect this principle
were excluded from such network; the only disadwxgetof this strategy is that poor

households are being marginalised.

In order to source for needed water, householdsradio formal and informal groups that
take care of construction and maintenance workhendistribution system. Allocation of
water and defence of their interests vis-avis otteups and state organisations that are in
charge of water management and irrigation infrastine upstream is maintained from

distribution systems.

Diversification of agro pastoral production

This is another strategic aspect on the housekugktl vhich helps to minimise the potential
risks that are linked to hazards of climate or eroic and social crises. Based on their
resources, households invest simultaneously in rfa&id and irrigated agriculture.
Horticulture and tree growing are two further aretgvestment. Others include livestock,
which comprises of poultry, small ruminants and toe wealthier households, cattle and

horses.

Creation of additional sources of income
This is an increasingly important strategy. Thecpesing of farm products, along with
crafts, small scale commerce, tourist accommodatransport services and seasonal jobs

are the main opportunities that enable the houdsholreduce their dependency on water.
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I nvestment for innovation for rational water use

Various ways are being employed by farmers to predur supply needed water to plants,
for example, perforated bottles or cans filled witater are buried between two plants to
supply the roots with water in an economical andegted manner. Another example is

adding clay to soil where trees are planted so asduce the need for irrigation water.

In 1989, several Burkinabe’s livestock producerepwvere involved in a pilot program
organised by the Swiss Agency for Development aaodp@ration (SDC) created a group
called Association for the Promotion of Livestooktihne Sahel and Savannah (APESS) with
the aim of dissemination of ideas and innovatiansriprove living conditions for sahelian

livestock producers.

According to Bruschweiler and Gabathriler (2006)imas activities were put in place to
bring about increase in quality of livestock protioie and farmers’ livelihood. Such
activities include: hay storage, livestock selettiand livestock production system,

protection of vegetation cover as well as educadioh training.

Hay storage, livestock selection and livestock production system

In the ancestral method of livestock productiorBurkina Faso, there used to be nothing
like hay or pasture production. Animals are fedhwitaturally grown grass as well as
travelling long distances sometimes over the boofl@urkina Faso into Angola whenever

the need arise.

With the help of APESS, herds men were encouragddcanvinced to make hay reserves
on managed grazing lands that would be sown witd s@d fertilized with animal manure,
harvested and stored in sheds; this was a pratttatewas never part of their ancestral
tradition. It also helped to gradually eliminataraals of poor quality and thus reduce the
size of their herds. As a result, milk productignpossible all year round, improving the
food situation and family income, while diminishitige pressure in the natural vegetation.
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Protection of vegetation cover

In this area, livestock farmers were shown the irtgmze of the vegetation thereby making
them to see reasons why the vegetation has to diecped. Pastoralists were advised to
protect vegetation and trees of important and $§ipecalues, they were asked to collect

their seeds and to multiply them in favourable eras

Education and training

Practical research is being carried out with imsgats and infrastructure that are
technically and economically available to paststaliwho enable them to better manage
water resources. Reading and writing courses weeddfered along with special training
for women that aims to strengthen their role indegelopment of families and societies as

a whole.

In various activities brought about by the SwisseAgy for Development and Cooperation
(SDC) to cope with drought in the Sahel and Savaramaas, psycho-cultural forces played
a basic role in realisation of their objectives.eyirealised the fact that every sahelian
pastoralist are culturally sensitive to knowledgel déeauty, and this was the basis of

presentation of coping innovation to livestock proers.

24.1.25 Coping with drought in Namibia
Sweet (1998) in his study on drought effects angirap mechanisms exhibited by
government, communal and commercial farmers touclstbus aspects of drought in
Namibia which includes the effects and impacts ajudght on farmers and how these

effects were mitigated. A review of his work isfaows:

Drought impacts in Namibia

When drought strikes, it has both immediate andj iemm impacts, immediate impacts of
drought includes shortages of food for people aratcity of grazing for livestock and
wildlife. According to Sweet (1998) the drought 1392/93 in Namibia affected at least
625,000 of Namibia’s population of about 1.4 milliocSome 250,000 were classified as
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vulnerable but no loss of life was experienced wlitle credit to all parties involved in relief

programs. Nonetheless, the total cost of reliedréfivas in excess of 60 million US dollars.

Impacts of drought in Namibia include:

Reduced water supply

Reduction in availability of domestic water in majowns was a significant consequence of
the drought, in June 1992. The water volume inctintry’s major catchments dams stood
at only 26.8percent of capacity, compared to timeestime the previous year. In rural areas,
many pan and dams had failed to hold water ane thes a significant drop of water table

levels in wells and boreholes.

Reduced crop production

In the northern region, the drought experienced mvase agricultural than meteorological.
This was because the drought was characterisechdyen rainfall distribution in growing
season, rather than markedly low rainfall ovedall1991/92, almost half of the communal
farmers that planted maize harvested none at hilewwommercial maize farmers registered
a mean harvest reduction of 36percent, among nfdkeners, there was 75percent failure

among the surveyed farmers.

High livestock and wildlife mortalities
According to Sweet (1998), livestock holdings cobkl reduced by drought in two ways:
directly through mortalities and indirectly througlstress sales. During these periods of
drought in Namibia, some areas suffered livestads,| while for other areas it was crop
failure. The areas that suffered most were the conainareas, some of their suffering
includes:
» Eighty (80) percent of livestock owners in commuyriteas suffered losses.
» Due to the fact that communal area livestock owmae unable or unwilling to sell animals
in significant numbers before they died or becammarketable, mortality greatly exceeded
sales.There was a significant reduction in herds& sh communal areas compared to

commercial farmers.
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These were mainly because commercial farmers hetterbaccess to grazing land and
water. They are also in possession of higher casérves to buy in feed or rent grazing

land and they also possess greater willingnesgjatalsell animals.

Reduced household income

Due to crop losses during the 1992 drought, livdstmortality and reduced employment
opportunities, communal area households lost apmaiely a quarter of their average
monthly incomes. There was also a significant widg of urban-rural income gap within
the communal areas. Commercial farm owners alsereqred a dramatic decline in their

average incomes, but this was from a higher inigéia¢| than that of the communal farmers.

Response to drought in Namibia

Sweet (1998) states that prior to the drought &2193; there was no institutional capacity
to deal with serious drought or other environmeulighsters in Namibia. Coupled with

various efforts made by communal and commercianéass to cope with the effect of

drought as much as they could, the national drougkk force was constituted by
government. Activities by communal and commeraaihfers as well as government efforts

in mitigating the effects of drought are as follows

Response to drought by communal household

During the period of drought when crop productionhousehold income declines, rural
households drew on a number of alternative soumesash and food, such as livestock
sales, assets sales, informal transfer and borgpwirhree related coping strategies
practiced are reduction in non-food expendituresioning of available foods for both

human and livestock consumption, and demographjostadents. When livestock is

threatened by drought, the main option is to sethes animals, buy in feed and/or move

some animals.

Not many communal families sold domestic assetaume they got free food from the
government, but there was outflow of household tadul search of food. Other methods

employed by communal households in coping with dhduncludes; seasonal movements
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of animals which was evident in the Northern regidrere there was significant movement
into Angola where less concentration on animalstexand the use of fodder provided by

the government.

Communal households were generally reluctant fcas@hals in a drought for a number of
reasons which are: they are not commercially oe@réind have different reasons for
keeping livestock, the majority of their herd amack size are small, by the time drought
was apparent, the animals have already lost conditind their sale value reduced, lastly the
sale points tend to be few and far between, at laddorthern region communal areas, and

stock lose further conditions by the time they hescthe sale point.

Response to drought by commercial farmers

The commercial farmers were able to cope and mattegeffect of drought better than the
communal farmers, measures taken includes: compe@mssacheme from government,
availability of larger resources of capital to drapon, better access to market and supplies
for buying in and selling out, main concern waswert loss of livestock and wildlife unlike
communal farmers who were worried about househaitly cheeds and it was easier to

obtain credits to fund mitigating drought activitieecause they have collaterals.

Response to drought by the National Government

The national government put in place various messto mitigate drought, these measures
include: preparation of an emergency drought budgett992, appeal for donor support,
increase in allocation for water, food distributi@mnvulnerable groups i.e. children under 5
years old, pregnant/lactating women, elderly angsjgally challenged people. This was
done to prevent drought relief dependency syndrbewause almost half Namibian were at
risk.

In trying to execute the above listed measureshiegyNamibian government failure was
encountered and this was due to non availabilitygwidelines to classify a village or
community as drought affected, hence all rural comitres were included if they were in a

region designated as drought affected. Anotheroredsr the failure was that aids were

31



targeted at individuals but it was distributed tmusehold for lack of guidelines to screen
out wealthier households.

Other measure by the government includes food fakwthis is a situation whereby food
aids were to be received by able-bodied adultsffected areas through a food-for-work
scheme devised and run by local communities. This &ailed for lack of adequate
coordination during drought as the intervals betwsebmitting projects for approval and

the arrival of food were too long, as such discgumg potential participants.

The government also provided fodder and lick subsitbr livestock farmers, grazing lands
were purchased from small freeholders to serveltasnative grazing sites for livestock
farmers and subsidies on transportation of anineatich areas were also provided. There
was also the provision of emergency water supgig; main components of the water
assistance offered under the drought relief progaaenin four categories which are the
rehabilitation of disused or faulty boreholes, ps@mn of new boreholes, extension of
pipelines and branch lines as well as the provisibwater tanker services with priority
given to schools, clinics and disadvantage rurairoanities.

Sweet (1998) concludes that failure was experiemcéae drought relief program practiced
during these periods, as a result, he recommerdd¢dhe need for a better targeting for all
drought relief subsidies, structure for food-forrweshould be put in place before any
drought period and above all, an effective earlynivay system is invaluable for timely
implementation of drought mitigation and relief@asces, but must be accompanied by an

infrastructure for effective implementation.
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2.4.2 Drought vulnerability
According to Patrick (2003) the more directly degemt a population is on the natural
resources base of an area, the greater their aldiiey when there is interference in the
productivity of that natural resources base. Thisasion is factual in dry lands occupied by
people considered the most ecologically and paliiicmarginalized group on the globe.
The most limiting natural resources in the dry knsl water, a complete disruption in

rainfall can initiate disaster such as famine @atastrophic scale.

The terms ‘vulnerable’ and ‘vulnerability’ are afteequated with ‘poor’ and ‘poverty’
(World Food Programme, 1996). The most basic defmiof vulnerability is derived from

its Latin rootvulnerare which means ‘to wound’ therefore vulnerability thé capacity to

be wounded’ (Kates, 1985). Gallopin (2006) deswilulnerability as a concept that has
been used in different research traditions, butetie no agreement on its meaning.
According to Olga and Wilhite (2002), most defiaits of vulnerability contain a common
thread. They all agree that vulnerability showsdbgree of defencelessness of society to a
hazard, which could vary either as a result ofaldé exposure to the hazard, or because of
coping abilities. Coping abilities according to Dung and Bakker (2000) include

protection and mitigation.

Selvarajaret al. (2002) define vulnerability as the extent to whichatural or social system
is susceptible to sustaining damage from climatngk, Downing (1991) defines it as an
aggregate for a given population or region of ulyiley factors that influence exposure to
famine and a predisposition to the consequencdamine. Adger 2000 describes social
vulnerability as the exposure of groups or socsete stress resulting from the impacts of
environmental change. Social vulnerability gengratbnsists of disruption to livelihoods

and loss of security.
Binayak (1996) on the other hand defines vulneitgbffom two perspectives: the first

perspective is the ‘risk-centric view' whereby wetability is typically defined as

variability in the living standard caused by congtion or income shocks, the second is
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‘right-centric view’ whereby vulnerability is satd be caused by lack of social and political

rights.

Both views are important when considering the iggdlons of vulnerability for drought
reduction. The common understanding of the abovinitiens is the expression of
susceptibility to hazards, either as a result af/img exposure to hazards, or because of

variations in the ability to cope with its impacts.

Selvarajanet al. (2002) also believe that vulnerability has twoesidan external side of
risks shocks to which an individual or householdubjected and an internal side, which is
defencelessness, meaning a lack of means to cdpeuwidamaging loss. Dow (1993)
gives vulnerability factor as characteristics oé thnvironment, individuals and society.
These contributing factors include economics, tetdgy, social relations, demographics

and health, biophysics, individual perception aadision-making and institutions.

Factors such as economics, technology and inficistel are better understood, while
individual and societal factors are more diffidaltunderstand and conceptualized.
Vulnerability has damaging effects on livelihooddarot just life and properties, the more
affected people are those that find it hardestetmmstruct their livelihoods following the
disaster (Olga and Wilhite, 2002). Olga and Will{2602) state further that vulnerability is
closely correlated with human infrastructure anciGeG@conomic conditions.

According to them, as a rule, the poor suffer miooen hazards than the rich, although
poverty and vulnerability are not always correlat&tought vulnerability varies for
different individuals and nations. In developinguntries, drought vulnerability constitutes
a threat to livelihood, the ability to maintain drztive systems and healthy economics.
While in developed economies, drought poses sigmti economic risks and costs for
individuals, public enterprises, commercial orgatgns and governments (Downing and
Bakker, 2000).

The degree to which a population can be affectedrbyght depends largely on various

response or coping options available to them, eir thegree of vulnerability, which in turn
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2.5

can be decreased by adequate pre-drought plannohgn@tigation of effects during the
event or the lack of it. According to Patrick (200@ulnerability to drought is complex, yet
essential to understand so as to be able to desmpght preparedness and mitigation

strategies, relief policies and programs.

He states further that response options availabless prosperous households or societies
are very low. Poverty and vulnerability are not #ane, two households or societies may
have similar levels of poverty but different leved$ vulnerability, for example, one
household or society may be primarily dependenjush one or two forms of income
generation, such as mono-cropping for exports, evailother may depend on diversified
livelihoods. Both groups can have the same levelnobme, yet, when they are both
exposed to a shock such as drought, the formerlikdly become poorer than the later

because there is a greater exposure to risk apdé@use they have less response option.

Combination of environmental and economic changealtering the context under which
farmers in southern Africa cope with climate vubdglity as stated by Leichenko and
O’Brien (2002) and Eriksea al. (2005). In order to be able to design succestfategies
for drought preparedness and mitigation, thereeedrto understand who is vulnerable and
why they are vulnerable. Such examination can pirdtructural, socio-economic issues
which present societies with difficult choices beem consumption today and investment in

crisis for future.

WATER ISSUES IN SOUTH AFRICA

Although drought incidences are most evident incaf¢fure on the level of greenness on
the field, and this level of greenness is greatigcied by the level of water content in the
soil. Lack of water may be the primary cause ofudtd, but there are other factors which
intensifies the effects of lack of water, thesetdex that intensifies the effects of lack of

water, many of which have little to do with wategrpse, are adequately managed, the
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consequences of the lack of water can be greatlycesl and this gives a reason for drought

management policy to take into account a wide taoéfactors (Abrams, 2001).

The situation in South Africa

According to Abrams (2001) in a document prepam@d ninistry of agriculture, South

Africa, as a contribution towards the developmehtaonational drought management
policy, most of South Africa has a mild and tempeidimate. Precipitation varies spatially
across the country with a high seasonal variabilityalso varies annually with cycles of
drought.

About 890mm of precipitation falls yearly in thediarn Low veld and the Eastern Uplands
as far west as the Drakensberg. The High veldves&ibout 380 to 760mm of precipitation
annually, the amount diminishing rapidly towards thest. On the western coast rainfall is
often as low as 50mm annually. The average rairlgalOOmm per annum which is sixty

percent of the world average.

Sixty-one percent of the country receives a rairgs than 500mm annually which is
considered the minimum for successful dry land fagrand twenty-one percent receives
less than 200mm. The country depends very muchetransfer of bulk water from region
dryer, but more highly populated, industrial andhimg canters of the country. This is
rapidly becoming less feasible; however, the greattention will has to be paid to the

management of demand and more efficient use ofrWasble 2.4).

Table 2.4 indicates the sectoral use of water intts@frica and how that is projected to
grow in the near future. It is clear that greatgerdion is going to have to be paid to
demand management but a clear commitment to thmetievident in current policy and

legislative development.
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Table 2.4 Current and projected demand in South Africa by setor

Sector Demand (x 16 m°)
1993 2010
Domestic 1516 3000
Industry 1031 2500
Municipal use 90 200
Urban use 280 500
Power generation 224 400
Mining 466 600
Irrigation 8254 11500
Stock watering 264 350
Forestry 1284 1700
Nature conservation 2994 5000

2.5.2

UBoe: Abrams (2001)

Abrams (2001) also postulates that the demand &emin South Africa as a whole will
soon exceed available resources. Already, it imastd that several river basins experience
annual net shortages of water, the magnitude othwiaries from year to year depending
on the severity of localized drought conditions.

History of drought in South Africa
Traditional response to drought in South Africacading to van Zyl and Vogel (2009)
includes ‘subsidies’ and ‘bail outs’, but considerithe financial crisis as a result of

economic recession at present, those types of appes may not always be suitable.

The story of drought in South Africa began as fackbhas 1800s (Van Zyl and Vogel,
2009), a number of drought events were noted inctheatry and then continues to tract
responses for over a period of 200 years to dede. XYl and Vogel (2009) state in a draft
presented for Farmers Weekly Magazine that semoosgght spells occurred in the 1800s,
these periods includes 1812-1815; 1817-1819; 1&2B;11834-1838; 1844-1862; 1866-
1869; 1876; 1887-1888 as well as 1896 and 1898.
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They state further that in the last century, mdj@mught occurred during 1904-1908; 1912-
1916; it was recorded that the drought of 1919 svaery severe one, the record continued
from 1922-1924; 1926-1928; 1930-1933; 1935-19380%9 1970s; 1980s and 1990s. A
breakdown of such drought experiences as highlighte van Zyl and Vogel (2009) is

given below.

25.2.1 Drought experiences during the earfy800
According to Van Zyl and Vogel (2009), limited dai@l reports of drought, its impacts and
associated responses to early drought in thedesade of 19 century were not available.
Reachable reports on drought record showed negatpacts on farming activities, among
coping mechanisms or responses used include staskement. In these periods, large
numbers of stock mortality were reported, in orttereduce such effects, animals were

moved from drought invested areas to areas witletbgtazing and water availability.

Van Zyl and Vogel (2009) declares that apart frém dirought severity itself, there were
other driving factors which significantly addedsffering from drought effects by farmers,
these factors include lack of clear, official, ihdional response to drought. In the review
of drought in South Africa by Van Zyl and Vogel (), other factors were also noticed to
have heightened drought impacts as early as 18@@(sian resource-use behaviour;
including land-use practices severely impacted egetation change which untimely
heightened the drought impacts on the farmers.

2522 Drought in South Africa from 1900 to 1950
This period was ground breaking in the history gfi@ulture and understanding the great
drought problem in South Africa. According to Vagl Aand Vogel (2009), these periods
witnessed researchers bringing about valuable r@dseasults about droughts as well as
suggestions for policies on drought management,esofmwhich were regarded as still
suitable today.
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Various investigations on drought phenomenon whndtude the impacts of drought on

agriculture and the economy of the country at langee undertaken during this century.
The result from these efforts laid down the stagedrought management practices which
still hold today. Van Zyl and Vogel (2009) highligharious committees or reports of
committees which were commissioned by the goveraneefook into best possible ways

and means by which losses as a result of droughiddee reduced or avoided. Such
committees include: select committee on droughfalh and soil erosion (June 1914),

union of South Africa, interim report of the droughvestigation commission (1922), final

report of the drought investigation commission @Q2ational provision against drought
(1941), phase drought relief scheme (1946) anddpert of the fodder bank committee
(1949).

As stated by Van Zyl and Vogel (2009), the rep@veythe main factor causing drought
losses as the kraaling of stock; inadequacy ofkdrgnwater facilities, the destruction of
vegetation and resulting soil erosion which in suleads to a diminishing efficiency of the
rainfall. The key recommended areas of concernhbydrought investigation commission
according to Van Zyl and Vogel (2009) and Dodsdd0@ are the practice of overstocking
farms is very prevalent throughout the union, ahdt tseveral causes are responsible
therefore, among which are extreme seasonal vamgi@nd the optimism of the farmers,
animals on overstocked farms go into drought hapgied by a low condition as well as
little food in prospect which circumstances lesstimsr chance of coming through the
drought.

In addition the reserving of fodder for use in tsr& scarcity is a very unusual practice,
largely responsible for drought is the almost ursek practice of overstocking the farm,
and failure to make any sort of provision for tmewdjht which the farmer knows will come

on him sooner or later (Interim report of the driosugommission of April 1922).

As stated by Van Zyl and Vogel (2009), the extfamin the above listed report constituted
the first official attempt at a systematic and edhoated analysis of the fundamental short
comings on farming. The result focused public dibenon problems of soil erosion and
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drought and also emphasised the fact that these svéhreat to South Africa’s progress
which was essential to adapt farming systems actglyd It was also concluded that
certain interacting factors heightens drought intpac South Africa, which include soil

erosion and animal diseases.

25.2.3 Early drought response in South Africa
As given by Van Zyl and Vogel (2009), measures thaketimes of severe drought in early
years in South Africa in areas described as beimngken includes stock transfers; livestock
could be conveyed out and back to better pastdioelsler could be rallied to drought
stricken areas at one quarter the original rates&hwere usually done with co-operation
between Railway co-operation and National Treagsu§outh Africa.

Van Zyl and Vogel (2009) described another drouigitérventions introduced by the
government during such period as the fodder bastesys. Such banks were maintained in
areas stricken by drought with contributions froarnfiers on an insurance basis, the
government was expected to contribute the largerepéage of seventy five per cent of the
total storage and administrative costs, this schemam however not acceptable to the then
minister. In response to these, another committee @stablished to draw up a permanent
drought aid plan. This plan was premised on theetstdnding that farmers should be
enabled as far as possible to make their own pgmvisgainst normal droughts, only when
a very long period of drought prevails would thetestassistance be required.

During these periods, farmers were encouragedvi® isagood years and such savings are
not taxable in the Land Bank, planning by farmel®ose farms are situated in proclaimed
soil conservation district was required, otherwsesh farms would not be able to make use
of the state’s drought assistance scheme if hia faais not been planned or if he has not
applied for such planning within specific period dwes not apply conservative farming

practices.
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2524 Drought legislation in South Africa
The outcome of the committee brought about theipgssf the soil Conservation Act of
1946, which includes not only soil conservation lalgo safeguarding of agricultural
resources as a whole (Van Zyl and Vogel, 2009).eOthings outlined are the adverse
natural factors farmers have to contend with, thidespread destructive systems of
farming, the frequency of ‘backward farming’ metkptbw educational standards and of

deficient working capital.

Summarily, according to Van Zyl and Vogel (2009 first concerted efforts by the State

to manage droughts focused extensively on stockifg. Measures such as determining
stocking rates, stock feeds and assistance to farmering drought were repeatedly

examined. The summary of key drought issues andgunes taken by the state as given by
Van Zyl and Vogel (2009) is as shown on Table 2.
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Table 2.5Summary of key drought issues and state responseofn 1900 to 1950

Key elements of drought Institutional and policy response

Drought is regular feature that should |be
managed by farmers as part of their ridRespite the acknowledgement that drought
portfolios. should be managed, few incentives for risk
reduction measures were in place to assist
farmers to become more risk averse.

joN

Farming and natural veld and soil resourc&ought policy response repeatedly focuse
issues. On soil and veld conservation and stock feed.

The role of sub-division of land and economieolicy response variable over time although
farming units often rose as a key factonost commissions call for farming that |is
exacerbating drought impacts. mindful of carrying capacity issues.

Drought often focussed on as a land issue. [TRelicies largely driven by the Department|of
role of water acknowledged but often ndigriculture, although transversal drought risk
integrated into policy response. was made mention of more, separate palicy
responses including those for the Department
of Agriculture and those for the Department
of Irrigation and Natural Resource Planning.

Drought seen as complex issues involving Respite the call for greater integration and
range of factors. Farms organizations amsdipport groups, farmers’ organizatians
supports suggested for better management befieved this critical theme is not as
such complex issues. prominent as the soil and veld conservation
themes.

SourcarnvZyl and Vogel (2009)

2.5.25 Drought during 1950 — 1980 in South Africa
Van Zyl and Vogel (2009) identified years of congee drought as those of 1981/82 —
1982/83; 1968/69 — 1960/70; 1967/68 — 1968/ 69. dioeight spell of 1960s and 1980s
emerged as key periods of persistent drought sipelte latter half of the fcentury.

During the period 1960s — 1980s, van Zyl and Vo@l09) stated that the years of
consecutive drought were identified in various gemcluding the North-Western Cape,

northern areas of the country, Transvaal and tee Btate. In March 1961, the Department
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of Agriculture’s Technical Services appointed a outtee to Enquire into the Feeding of
Animals in times of drought, they were asked tonstita report with recommendations on

the following issues.

Supplementary research and extension services wiaghbe necessary for the guidance of
farmers in regard to the efficient feeding of arlenm times of drought, planning and
management measures to prevent and/or alienatdtlezse effect of drought, methods of
providing fodder for use during periods of drougbiy farms, from other sources, with
attention to the possibility of efficient utilizati of feeds, such as maize, Lucerne hay, as

well as the conservation, storage and the distobuif supplies of fodder.

During these periods, van Zyl and Vogel (2009)esthtt it was mandated that if a farmer
has followed a correct farming practices as stigdldy the government and never the less
fallen a victim to drought, the new Department afridultural Finance should be ready at
all times with a drought relief fund out of whicksistance can be given. This will enable
the farmer to move his stock to suitable grazing &ack or to convey fodder to the

animals.

In the 1960s, a number of surveys on drought stnatvere carried out in several parts of
the country. As a result of such surveys; a comgneive memorandum was prepared and
submitted to the Agricultural Advisory Council atite Minister of Agriculture. The result
of the investigations confirmed some problems ofnfainits that were also a symptom of
what was occurring in the rest of the country, wmhpaved way for the legislation on the

subdivision on Agricultural Land in 1970.

On 7" May 1966, the state President appointed the Cosioni®f Enquiry into Agriculture
(Marais Commission) to lay down the basic pringpler healthy farming systems in the
republic both economic and biological, to determim&hat respects, branches and regions
the present farming systems fall short and whywel as to specifically investigate and
make recommendations in respect of the reconsbructi agriculture in regions particularly
subjected to drought conditions and to report teiaterim.
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This commission gave an interim report in 1968 wébommendations on a wide range of
matters including many pertaining to drought. Thegnsidered just like former
commissions, that droughts of shorter or longemteturation are characteristic and
inevitable phenomenon, which may be expected taroetth certainty over large parts of
the republic at least once in five years (van 2y &ogel, 2009).

2.5.2.6 Drought in the 1980s and 1990s in Southrifa

According to van Zyl and Vogel (2009) in the 19801 1990s there was an increase in
drought occurrences and experiences which becanme megional when it comes to
reporting on drought impacts. In the early 1980s, declaration of drought was based on
the criteria such as rainfall over three seasoef] wondition, availability of water for
stock, stock condition/deaths and availability oflder to be purchased with a disaster
drought being declared if rainfall over two condeai seasons is 70 percent or less the
average main precipitation of the area concernedwBr 1990 cited in Van Zyl and Vogel,
2009).

The 1982-83 and 1991-92 droughts were the mostaeneteorological drought of the20
century in Southern Africa. In 1991-92 droughts, p&rcent of the crops failed. It was
estimated that half of the population in the a#ecarea was at risk of malnutrition, and
other related health problems (Monnik, 2000).

As a result of drought in the 1980s, agriculturdter suffered a great deal, during these
periods, an estimated R3 billion debts escalatednfran emergency assistance to
agricultural scheme (van Zyl and Vogel, 2009). B850 drought policy was directed
primarily at stock farmers according to Monnik, Q®) because stock farming was
considered to be best adapted to the highly variahinfall conditions in South Africa.
However, relief aids were tended to favour the moat climatically marginal areas.
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Van Zyl and Vogel (2009) stated that drought o€14880s and early 1990s resulted in
government bailing out farmers with a large sumnwodney through the Agricultural
Department. This leads to the beginning of a changeolicy direction, at this time,

government decided that no future financial aid Mdie made to Agricultural Producers.

There was a shift in paradigm in 1994 (Walters,3t99onnik, 2000; O’Meagheet al.,
1998; Van Zyl and Vogel, 2009), this resulted franshange in the political dispensation,
the disaster aid, especially drought assistanceevis revised and to make way to develop
a more proactive response to the drought phenomdmsrwas reflected in the 1995 White

Paper on Agriculture which has the following congen

That Agricultural production and practices woulddrganised in such a manner to improve
national as well as household food security. Droughl be recognised as a normal
phenomenon in the agricultural sectors and it llaccommodated as such in farming and
Agricultural Financing Systems. The Government $howt support measures that softens
the negative impacts on farm incomes caused by pslomanagement, as this will cause
farmers to use high-risk methods which could endamgsource conservation, farming
systems, which make provision for drought as nonpim@nomenon in South Africa should

be developed.

In addition, the Government should therefore supploe full spectrum of production
systems and practices, from urban food garden aral-scale production for household
income and food security, to large-scale producsigstems, which can add considerably to
national food security. And lastly in the case atumal disasters, the government will be
responsible for giving assistance to counter unatebde consequences as far as possible.
Natural disasters such as floods, runaway veld,fsevere droughts and untimely frosts can
totally disrupt communities and can force farmenggr the whole spectrum of farm sizes

out of business.

Such disasters do not include natural phenomenbithvwoccur on a regular basis, such as

intermittent droughts in stock-production areas aadstorms in hail-prone areas. In the
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case of natural disasters, it is in the intereEth® country as a whole that the Government
should take steps to counter unacceptable conseesiéor the rural economy. Such steps

could include financial assistance to the Agricdtisector.

2.5.2.7 Present-day disaster management in Souttiriga
Although various committees presented various regendations finding proactive
solutions to drought in South Africa, but in thalreense of it, recent drought in South
Africa suggested that the actual practice on grotemdains one of drought relief and
response with few notable cases of drought-risgaese being implemented Van Zyl and
Vogel (2009).

According to Van Zyl and Vogel (2009), various coltations with a range of stakeholders
to bring about a new drought risk reduction polttyat would reflect the international
thinking of the time was carried out. These includek-reduction framework and
development of a strategy to reduce the vulnetgwfi all South Africans at all levels most

especially the poor and disadvantaged communiigetiods of disasters.

This led to recommendations of the White Paper mafder Management of 1999, and in
turn was contained in the Disaster Management AC002 which was promulgated by
the parliament. Resulting from the National DisasiRisk Management Framework
(NDRMT) of 2005, the Department of Agriculture apted the primary responsibility of
drought management by sharing responsibilities vather tiers of the government,
organized Agriculture and the farming community. Asresult, Agricultural Drought
Management Plan (ADMP) was brought into place leyAlricultural Department with the
following roles: to integrate institutional capat#rrangements, for disaster risk

assessment, for disaster risk reduction, for respand recovery.
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According to van Zyl and Vogel (2009), the Depaminef Agriculture were also expected
to facilitate drought risk management; informatiommnagement and communication,
education, training, public awareness as well adiftg of other programs prescribed by the
NDRMT. The long term aim of the ADMP was to enstlrat the Agricultural sector has an
effective and integrated drought management sydtmplant, animal husbandry and
income, where negative impacts of drought have besmmized for sustainable use of

natural resources.

This new policy exhibits a departure from the erigtapproach to disaster management. It
brings about a rational national framework for disa management aimed at integrating
risk reduction measures into all development itiites in order to avoid human, economic,

environmental and property losses.

Although there was a paradigm shift in policy framactionary to a more proactive
measures, the focus in drought management acanssis governance scales has remained
focussed on reactionary measures which includeg l&inancial bail outs and subsidies
rather than institutional capacity development gmathing in ensuring that drought efforts
are more risk reduction in focus and where possburing drought efforts are linked to
various development initiatives (van Zyl and Vod#l09).

For instance as reported in the annual reports atioNal Department of Agriculture

(1993/94), drought assistance to livestock farnaes about R143.7 million, free-of-charge
transportation of donated stock feed/licks by raés also offered by the government.
Interests on loans by sugar-cane farmers hit byghowere downwardly reviewed by the

government subsidising the interest up to 8perpentear.

Assistance in 1994/95 was mainly loans and sulssae the expenditure was less than in
previous year (1993/94). In 2001/02, Early WarnBgstem (EWS) was established in
collaboration with the South African Weather Seevi€raining of extension officers in the

interpretation of weather climate forecast began2®02/03, a pilot project was launched
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regarding an awareness program on weather/climsggpretation and five of the country’s
nine provinces were visited. Till date, only a fewtension officers have been trained
compared to the large farming community in Southcat

In 2003/04 season, maize planting was the lowestdre than sixty years (NDA, 2003). A
total of R500 million was approved by the Southiéddn Government as emergency
drought relief fund in 2003/04 season, another RB0I0on was also approved for the
preceding year. The funds were used for emergesi®f to vulnerable rural communities,
provision of fodder for livestock to both estabbBshand emerging farmers, as well as
provision of water for both human and animal congtiom. The trend above shows drought
mitigation always taking the form of emergency etlprogram, there is the need for the
government to take a more proactive measure aslata by the policies on natural

disasters and most especially the drought.

2.5.3 Drought in the Free State Province
A review of Annual reports of the South African Maial Department of Agriculture of the
1990s and early 2000s reflects various facts athmueffects of droughts and effort made in
alleviating the associated problems brought tof#nmers. According to the annual report of
the National Department of Agriculture (1993), Eindbl phenomenon in the Pacific Ocean
influences South Africa’s climate majorly in thensmer rainfall areas which includes the Free
State Province, this phenomenon brings about dsyokweather, or lack of rainfall (drought),

thus leading to loss of vegetation and economicadgas.

Percentage of Average Seasonal Greenness is othe afriteria used in determining the
degree of rainfall over a particular period of timehis is reflected on how green the
vegetation is. As shown ifig. 2.3below, more area of the Free State Province esmpesd
above average rainfall which is evident in the lesfegreenness of vegetation as shown on
the map, although some areas experienced potentiaght conditions while others actually

suffered a drought condition.
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Percentage of Average
Seasonal Greenness (PASG) for
1 January 2000 - 31 March 2000
(Compared to 9 years)
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Figure 2.3 Percentage of Average Seasonal Greenness (PABG) fo
1 January 2000 — 31 March 2000
Source: Agric Research Council (2007).

Unlike the previous year, drought conditions wagegienced in most areas of the Free

State Province, only a handful area of the provinad an average to above average
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green vegetatio(seeFig. 2.4) There was loss of vegetation and crop failurdhénFree
State Province during this period.

Percentage of Average
Seasonal Greenness (PASG) for
1 January 2001 - 31 March 2001

(Compared to 9 years)
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Figure 2.4 Percentage of Average Seasonal Greenness (PABG) fo
1 January 2001 — 31 March 2001.
Source: Agric Research Council (2007).
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Compared to 20(FEig. 2.4) the year 2002 could be said to be a successé&ulroterms of
level of greenness of the vegetation, because aneat as shown Fig. 2.5had average to
above average level of greenness while only somesfeot showed potential drought to
drought incidences.
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Figure 2.5  Percentage of Average Seasonal Greenness (PAEG) f
1 January 2002 — 31 March 2002.
Source: Agric Research Council (2007).
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Figure 2.6 below shows more areas with potential droughtdiecce. Only a few spot are
with drought while average to above average let/greenness is also not well pronounced

over the period in review.
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Figure 2.6  Percentage of Average Seasonal Greenness (PASG) f
1 January 2003 — 31 March 2003.
Source: Agric Research Council (2007).
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2004 was the year most provinces were declaredtdisareas because of the effect of a
drought, as indicated iRig. 2.7 below, more area showed a potential drought camdit

while others suffered drought, only a few experezhcabove average greenness of
vegetation while none was characterised with wietive average vegetation greenness in

the Free State Province during the year 2004.
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Figure 2.7 Percentage of Average Seasonal Greenness (PAEG) f
1 January 2004 — 31 March 2004.
Source: Agric Research Council (2007).
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The problem of drought persisted just as in theviptes year, the southern part of the Free
State Province was more affected, only a few awatisn the province experienced well
above average vegetation greenness which madgtié doetter than 2004 as shownhig.

2.8
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Figure 2.8 Percentage of Average Seasonal Greenness (PABG) fo
1 January 2005 — 31 March 2005.
Source: Agric Research Council (2007).
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From figure2.9, it was by far a better year compared to the fast to five seasons.
Greenness of vegetation is well pronounced in maosas of the Free State Province as
indicated inFig. 2.9 but also not without some drought and potentraugdht areas as

shown inFig. 2.9below.
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Figure 2.9 Percentage of Average Seasonal Greenness (PAEG) fo
1 January 2006 — 31 March 2006.
Source: Agric Research Council (2007).
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This was another bad year, because the degreeeehmgss of vegetation has greatly
reduced compared to the previous year. The bes$ tle® year was that some areas had
average rainfall, while above average to well abaverage rainfall could not be seen in
most areas as reflected by the percentage of avea@sonal greenness as showRign
2.10.
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Source: Agric Research Council (2007).
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2.6

Figure 2.2-2.10show various level of greenness of vegetationltiagufrom shortfall in
annual rainfall leading to drought or potential uiybt situations especially in the Free State

Province, the effect of which reflected in reduntar loss in agricultural products.

For instance, in 1992, maize crop production satfea reduction to only about 2.9 million
tons compared to 7.8 million tons harvested in 19&la result, 3.9 million tons of maize
had to be imported to supplement the 6.5 millionstoequired for local consumption. In
1993, cattle and sheep slaughtering also decreagrch meant the substantial quantity of
beef and mutton, had to be imported, wool prodactdmpped by 11 percent in the same

year. There were also general increases in thaipeogbrices.

With the EI Nino conditions returning and prevagliduring the entire 1994/95 season, the
wheat crop in the Free state, which is largely ddpat on good spring rains, was once
again unsatisfactory. When these adverse of weatizer's, apart from a significant drop in

crop production, there are also some associatdagms such as death of animals, increase

in debt of farmers as well as severe veld and fiteshthat are usually experienced.

PLANNING FOR DROUGHT

Sivakumar and Wilhite (2002) indicated that the=ef§ of drought accumulate slowly but
the impacts spread over a larger geographical taegathe damages that result from other
form of natural hazards. When theses occurs, nfateopolicy responses to drought tend
to address the immediate needs, providing whatuartelly more costly remedies and

attempt to balance a competing interest in a bathiatmosphere.

Like many other hazards, drought impacts span tiroeconomic, environmental and
social sectors and this can be reduced througlgatitin and preparedness. For virtually all
regions, droughts are a normal part of climate gkabhility. As a result, it is important to
build up plans to deal with these extended peraddsater shortage in a timely and orderly
approach as they evolve. This planning processrdicgpto Wilhiteet al (2000) needs to

occur at various levels of government and be iatiegk between these governments’ levels.
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Wilhite (1991) develops a ten-step planning proeesieh was based largely on interaction
with many states in the US and sought to incorgottair experiences and lessons learned.
These ten-step process was conceptualised baseelsponse to discussions originating

from an international drought symposium and worksheld at the University of Nebraska.

Wilhite (1991) states further that this planninggess has gone through several interactions
in recent years in order to mould it to specificiicies or subset of countries. Steps 1-4 of
this planning process focuses on making sure fieatight people are brought together, that
they have a clear understanding of the planningge®, know what the drought plan must
accomplish and are supplied with adequate dataatcenfair and equitable decision when
formulating and writing the actual drought plan.

Step 5 describes the process of developing an isgjeonal formation for completion of
the tasks necessary to organise the plan. Stepd67 aelineates the need for ongoing
research and coordination between scientists afidypmakers, steps 8 and 9 stress the
importance of promoting and testing the plan betivoright occurs while step 10 highlights
modification of the plan to keep it current and ingk assessment of the plan’s
effectiveness in the post drought period.

Although these steps are sequential, most of thkstare addressed simultaneously under
the leadership of a drought task force and its dements of committees and working
groups. The ten-step planning process which arengbelow according to Wilhite (1991),
Sivakumar and Wilhite (2002) and Wilhige al. (2000) should be considered as part of an

integrated planning process rather than as a sefrtiscrete tasks.
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Step 1: Appoint a drought task force

In order to initiate a drought planning processréhis need to appoint a drought task force.
This task force has two purposes. First is to saperand coordinate drought plan
development. The second purpose is to coordinatiena¢c implement mitigation and
recommendations to the required authority duringesi of drought when plan is activated.
This task force comprises of representation froinstkeholders involved in drought
response and mitigation process, a two way commtiait system must be maintained

with the public.

Step 2: State purpose and objectives of the drought plan

According to Wilhiteet al. (2000) in order to determine the way forward, dneught task
force need to state the general purpose of droptdr, various question should be
considered to determine the purpose of the plaoh & the: purpose and role of the
state/provincial government in drought mitigatiodaresponse effort, scope of the plan,
most drought prone area of the state/province,oticsti impacts of drought, most
vulnerable economic and social sectors, role ofpthaa in resolving conflict between water
users and other vulnerable groups during the periattought, current trend (e.g., land and
water use, population growth) that may increaseédee vulnerability and conflicts in the
future, legal and social implications of the plamndaprincipal environmental concerns

caused by drought.

A generic statement of purpose for a plan is tauceddrought impacts by identifying
principal activities, groups or regions most akrand develop mitigation actions and
programs that alter their vulnerability. The plasogprovides a systematic way of accessing
drought conditions, developing mitigation actiomsl gorograms to reduce risk in advance
of drought as well as developing response optioat tminimizes economic stress,

environmental losses and social hardships duringgit.

After all the above might have been done, thermis the need for the task force to identify
specific objectives that support the purpose offtlae. These objectives will vary between

regions; reflect unique physical, environmentatiseconomic and political characteristics
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of each region. At the national government leveksl emphasis should be placed on
financial assistance measures; technical assistamélee other hand is a common element

of the state or provincial government mission.

As stated by Wilhite (1991), Sivakumar and Wilh{#902) and Wilhiteet al. (2000) the
objectives to be considered by states or provirstesuld include: the collection and
analysis of drought related information in a timahd systematic manner, establish criteria
for declaring drought emergencies and triggeringous mitigation and response activities,
provision of an organisational structure and avaéeyi system that assures information flow

between and within different levels of government.

Also the State or Provinces should define the duradnd responsibilities of all agencies
with respect to drought, maintain a current inventof state/provincial and federal
programs used in accessing and responding to dremgérgencies, identify drought prone

areas of the State/Province and vulnerable sedhalisjduals, or environments.

Other objectives include identifying mitigation iacts that can be taken to address
vulnerabilities and reduce drought impacts, provadenechanism to ensure timely and
accurate assessment of drought impacts on agnieultodustry, municipalities, wildlife,
tourism and recreation, health and other area, ¥e=public informed of current condition
and response actions by providing accurate andlytinméormation to the media in

electronic and print form.

More importantly the objective should include thepsion of timely information to the
media in print and electronic form, establish amdspe a strategy to remove obstacles to
the equitable allocation of water during shortaged establish requirements or provide
incentives to encourage water conservation andylastablish a set of procedure to
continually evaluate and exercise the plan ancdeally revise the plan so that it will stay

responsive to the needs of the region.
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Step 3: Seek stakeholder participation and resolve conflicts

During drought periods, there is usually an inteedi competition for scarce water
resources which brings about conflicts among smibnomic and environmental values. In
the light of this, there is need for task force rbens to identify stakeholders and their
interests (Sivakumar and Wilhite, 2002).

After identifying such stakeholders, there is netd incorporate them early and
continuously. In order for a fair representatiard affective drought management and
planning, which brings about understanding of ometlzer’'s various viewpoints and leads

to generation of collaborative solutions in timépwblems.

One of the main important reasons to involve varistakeholders in planning, decision and
policy formulation is to prevent a situation wheyedtakeholders feel left out and as a result
impeding progress in the development of plans leygbvernment and its advisory boards

at all levels.

Step 4: I nventory resources and identify groups at risk

The tasks force needs to take an inventory of ahjtbiological and human resources as
well as identification of various constraints thay impede the planning process. It is
important to determine the vulnerability of thessaurces to periods of water shortage that

results from drought.

Water is the most obvious natural resource of ingmme; where is it located, how
accessible is it, and of what quality is it? Bidtad resources refer to the quantity and
quality of grasslands/rangelands, forests, wildete. Human resources includes labour
needed to develop water resources, lay pipelingl Water and livestock feed, process
citizens complaints, provide technical assistamzkdirect citizens to available services.

At this stage, it is also important to identify straints to the planning process and to

activate plans in response to a developing droughése constraints may be physical,
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2.6.1

financial, legal or political. Associated cost wiltan development must be weighed against
the losses that will likely result if no plan is phace. Some areas are likely to be more at
risk than others; as a result, areas of high rdlauld be identified, as should actions that

can be taken before drought occurs to reduce timse

Step 5: Establish and write drought plan

This step describes the process of establishirgaat committees to develop and write the
drought plan (Wilhite, 1991, Sivakumar and Wilhig)02 and Wilhiteet al., 2000). The
drought plan should have three primary componentsnitoring, risk and impact
assessment, as well as mitigation and response.fildtetwo could be focused on by
established committees while the mitigation angg@ase aspects could be taken care by the
drought task force. These committees will havertbein tasks and goals, but there must be

a well established communication flow between glans of the committees.

Monitoring committee

A reliable assessment of water availability andoitglook for the near and long term is
considered valuable information in both dry and petiods. During drought, the value of
this information increases markedly. The monitorim@mmittee should include

representatives from agencies with responsibilfoesnonitoring climate and water supply.

According to Wilhite (1991), Sivakumar and Wilh{zg002) and Wilhitest al. (2000) while
evaluating water situation and outlook for a regioriormation and data on each of the
applicable indicators of drought should be consde(e.g., precipitation, temperature,
evapotranspiration, soil moisture, stream flow,ugrdwater level, reservoir, lake levels and
snow packs).

The agencies responsible for collecting, analysind disseminating data and information
will vary according to state organised structurd g geographic region. The monitoring
committee are expected to meet regularly, espgdrathdvance of the peak demand season.
After each meeting, reports should be prepareddisgbminated to the state drought task
force, relevant state and federal agencies anthétba.

62



2.6.2

The chairperson of the monitoring committee shdndé permanent member of the drought
task force. The public should receive a balancedrpnetation of changing conditions;
monitoring committee should work closely with pubinformation specialists to keep the

public well informed.

The primary objectives of Monitoring Committee aatog to Wilhite (1991), Sivakumar
and Wilhite (2002) and Wilhitet al. (2000) are to: adopt a workable definition of dybu
that could be used to phase in and phase out let&sate/Province actions in response to
drought, establish drought management areas ividedthe state or region into more
conveniently sized districts by political boundarieshared hydrological characteristics,

climatologically characteristics, or other meanshsas drought probability or risk.

Other objectives are to develop a drought monitpmystem, to obtain inventory data
guantity and quality from current observation nakgoand lastly to develop and/or modify

current data and information delivery systems.

Risk assessment committee

Risk is the result of exposure to the drought hhZae., probability of occurrence) and
social vulnerability which is represented by a carabon of economic, environmental and
social factors. In order to reduce drought vulnditgbit is essential to identify the most
significant impacts and assess their underlyingseau(Wilhite, 1991, Sivakumar and
Wilhite, 2002 and Wilhiteet al., 2000).

For reducing risk before drought occurs and forrappate responses during drought,
information on drought impacts and their causesrigial. The membership of the risk
Assessment Committee should represent economiorsescial group and eco-system
most at risk from drought. It is also advised ttteg committee chairperson should be a

member of the drought task force.

63



The most effective approach to follow in determgnirulnerability to and impact of drought
is to create a series of working groups under #wsaof the Risk Assessment Committee.
The responsibilities of the committee and workimgups is to access sectors, population
groups and eco-systems most at risk and identifyagiate and reasonable mitigation
measures to address this risk. Wilkatel. (2000) state that these working groups would be
composed of technical specialists representingethosas identified as eco-systems most at

risk from drought.

Methodology for assessing and reducing the riskso@ated with drought involves
identifying and prioritizing drought impacts, detening their underlying causes and
choosing actions to address the underlying caudes.methodology can be employed by
each working groups. This effort requires an imisciplinary analysis of impacts and
management options and is divided into six taskeraing to Wilhite, (1991); Sivakumar
and Wilhite, (2002) and Wilhitet al. (2000) which are to assemble the team, evaluate th
effects of past droughts, rank impacts, identifydenying causes of risks for various
regions, identify ways to reduce risks and alsdenai ‘to do’ list i.e. action most likely to

be most feasible, cost-effective and socially edplé.

2.6.2.1 Mitigation and response committee

Wilhite (1991), Sivakumar and Wilhite (2002) and INite et al. (2000) state that the

actions of this committee could be under the resibdity of the drought task force or

could be assigned to a separate committee. lc@mmended that the task force, working
in cooperation with the Monitoring and Risk AssesatmCommittees, have the knowledge
and experience to understand drought mitigatiornrigwes, risk analysis (economic,
environmental and social aspects) and droughteeldecision making processes at all
levels of government.
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2.6.3

Due to the fact that the task force is composeseafor policy makers from various state
and federal agencies, they are in excellent positm recommend and/or implement
mitigation action, request assistance through waritederal programs or make policy

recommendation to the legislatures and governnmegéemneral.

Mitigation and response by this committee shouldibtermined for each of the principal
impact sectors identified by the Risk Assessmennitee. Before drought outset, task
force should inventory all forms of assistance lade from local, state or federal
government during severe drought. They should lie tabgive assistance both on a short
and long term basis, so as to reduce risk to driougsistance should also be defined in a
very broad way to include all forms of technicalgration and relief programs available.

Writing the plan

After all the committees in place, with the inpérem all the committees and assistance of
a professional writing specialist, the drought té&sice will undertake the assignment of
drafting the drought plan. After the drafting, sStrecommended that a public hearing takes
place to explain the purpose, scope and operatidmalacteristics of the plan. The plan
should not be considered as a static (but dynamdmjument. And it should be
communicated at all times to end users (Wilhite91t Sivakumar and Wilhite, 2002 and
Wilhite et al., 2000).

Step 6: I dentify research needs and fill institutional gaps

As research needs and gaps in institutional regmbtysbecome apparent during drought
planning, the drought task force should compileish ¢f these deficiencies and make
recommendations on how to remedy them to the rategavernment agencies. Step 6

should be carried out concurrently with steps 4 and

Step 7: I ntegrate science and policy

An important aspect of planning process is inteéggathe science and policy of drought
management. The policy makers understanding ofsfiteissues and technical constraints
involved in addressing problems associated withugind is often limited. Likewise,
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scientists generally have a poor understandingistiag policy constraints for responding
to impacts of drought. If the planning process dasbe successful, communication and

understanding between the science and policy coniesimust be enhanced.

Good communication is required between sciencepatidy makers in order to distinguish
what is feasible from what is not achievable fdr@ad range of science and policy issues.
The drought task force must consider various &téras in bringing these groups together

and maintain a strong working relationship.

Step 8: Publicise the drought plan, build public awareness
If there has been a good communication during tbhegss of establishing a drought plan,
there may already have been a better-than-normaresmess of drought and drought

planning by the time the plan is actually written.

Themes to be considered in writing news storiesnduand after the drought planning
process could include; how drought plan is expetbtereduce the impact of drought and
what changes people might be asked to make in mespi different degrees of drought,
such as restricted lawn watering and car washingobirrigating certain crops at certain

times.

Step 9: Develop education programs
A concise education program to raise the levebwfareness of short and long term water
supply issues will help ensure that people know bhowespond to drought when it occur

and that drought planning does not lose grounchduron-drought years.

Step 10: Evaluate and revise drought plan

The final step in the planning program is to cremtdetailed set of procedure to ensure
adequate plan evaluation. Periodic testing, evainaind updating of the drought plan are
essential to keep the plan responsive to differe@ds. To maximise the effectiveness of

the system, two modes of evaluation must be pplace:
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Ongoing evaluation

This keeps tracks of how societal changes suchdmology, new research, new laws and
changes in political leadership may affect drouggk and operational aspects of drought
plan. Drought risk may be evaluated quite frequewttile the overall drought plan may be
evaluated less often. An evaluation under simuladealight conditions (i.e., drought
exercise) is recommended before the drought plammiglemented and periodically

thereafter.

Post-drought evaluation

Post-drought evaluation or audit documents invawalysis and assessment of response
actions of government, non governmental organisatiand others, it provides for a
mechanism to implement recommendations for impipthe system.

It would be difficult to learn from past successexl mistakes or failures without pos-

drought evaluation as institutional memory fades.

Post-drought evaluation should include the follagviamong others: the climatic and
environmental aspects of the drought, the econamicsocial consequences of drought, the
extent to which pre-drought planning was useful nntigating drought impacts, in
facilitating relief or assistance to stricken areasst recoveries and other weaknesses or

problems caused by or not covered by the plan

In order to avoid a biased appraisal, the governmmay wish to place the responsibility for
evaluating drought and societal response to it he hands of non governmental
organisations such as the universities and/or ajpged research institutes (Wilhite, 1991;
Sivakumar and Wilhite, 2002 and Wilhigeal., 2000).
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2.7

ROLE OF EARLY WARNING SYSTEMS IN SOUTH AFRICA

Monnik (2000) defined early warning system as aesysof data collection that brings
about the detection and monitoring of disasterassto put in place necessary measures to
reduce the effect of the disaster in some way. fEHa¢ importance of an early warning
system is to provide adequate information to rexgfuagencies in order to be able to put up

a timely measure to counter or manage the effédcteeampending disaster.

According to Monnik (2000), the following are parat@rs that should be included in an
ideal early warning system: meteorological inforioat agricultural information,

production estimates, price trends of food and fee@ilability of water and household
vulnerability. Also a dependable early warning systshould incorporate some physical
aspects such as: spatial extent of drought, duradiodrought, time of occurrence of

drought in relation to the crop calendar and séyefidrought.

The primary user of early warning system in SoutfricA includes the government
departments, the agricultural industrial organ@atias well as commercial farmers.

Over the years there has been a loss of faithasetliorecasts. For instance in 1997, it was
forecasted that a large El Nino event would taleeglwhich led to a noticeable response
from the private sectors, during these period, cgda in tractor sales was experienced up
to about 20 percent, but the impact of this ENS@néwn South Africa rainfall did not
materialized as predicted (Monnik, 2000).

As a result of changing government policies onstesxamanagement, more responsibilities
are being placed on the farmers to manage thenssaha cope in these periods of disasters
such as drought. As such, a more reliable systemidaee required to enable them to be

able to anticipate such disasters so that theffantively respond.

A good early warning system brings farmers repretgimes and government together to
decide on the appropriate combination of cropsow & order to maximise the overall
yield. It will also help in the management of watesources, agricultural planning and

adequate management of reserves of grains andifuel
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2.8

28.1

DROUGHT INDICES

According to Hayes (2006) drought indices assirafiahousands of bits of data on rainfall,
snow pack, stream flow and other water supply etdics into a comprehensive big picture.
A drought index value is typically a singular numbiar more than raw data for decision
making. Hayes (2006) pointed out that there arers¢vndices that measures how much
precipitation for a given period of time has desthfrom historically established norms,
but, none of the major indices is inherently supretd the rest in all circumstances, it is just
that some indices are better suited than othersddain uses. For example, the Palmer
Drought Severity Index has been widely used in th8. Department of Agriculture to
determine when to grant emergency assistancehbwRalmer is better when working with
large areas of uniform topography.

Western States, with mountainous terrain and theltieg complex regional microclimates,
find it useful to supplement Palmer values withestimdices such as Surface Water Supply
Index, which takes snow pack and other unique ¢mmdi into account. Newer indexes
such as the Standardized Precipitation Index agd bg others to monitor moisture supply
conditions. Distinguishing traits of this index atieat it identifies emerging droughts
months sooner than the Palmer Index and it is céedpon various time scales. Some
examples of drought indices given by Hayes (200&)a follows.

Percent of normal

The percent of normal is a simple calculation whishwell suited to the needs of TV
weather casters and general audiences. Its proga@rgare that it is quite effective for
comparing single region or season, but it is easiligunderstood, as normal is a
mathematical construction that does not necessewoityespond with what we expect the
weather to be.
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2.8.2

The percent of normal precipitation is one of timapdest measurements of rainfall for a
location. Analysis using the percent of normal eyeffective when used for a single
region or a single season. Percent of normal sedsily misunderstood and gives different
indications of conditions, depending on the logatmd season. It is calculated by dividing
actual precipitation by normal precipitation-tydlgaconsidered to be a 30-year mean- and
multiplying by 100 percent. This can be calculafted a variety of time of time scales.

Usually these time scales range from a single mtmta group of months representing a
particular season, to an annual or water year. ldbprecipitation for a specific location is

considered to be 100 percent.

One disadvantage of using the percent of normaliitation is that the mean or average
precipitation is often not the same as the medranipitation, which is the value exceeded
by 50 percent of the precipitation occurrences liong-term climate record. The reason for
this is that precipitation on a monthly or seas@tale does not have a normal distribution.
Use of the percent of normal comparison implie®amal distribution where the mean and

median are considered being the same.

Standardized precipitation index

The SPI is an index based on the probability o€ipreation for any time scale, SPI is being
used by any drought planners. It can be computedifterent time scales and it can also
provide early warning of drought and help asseesight severity (see Table 2.5). It is less
complex than the Palmer; the only disadvantagkadact that values based on preliminary
data may change. The SPI was developed by MeKee (1993).
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Table 2.6 Standardized precipitation index value¢Based on probability of precipitation)

SPI Values Drought Category

20+ Extremely wet

1.51t01.99 Very wet

1.0to0 1.49 Moderately wet

-.99 10 .99 Near normal

-1.0t0 1.49 Moderately dry

-1.5t0-1.99 Severely dry

-2 and less Extremely dry
Sourceydsa (2006)

2.8.3 Palmer drought severity index (The Palmer, PBI)
The Palmer is a soil moisture algorithm calibratedrelatively homogeneous region (see
Table 2.6), many U.S. government agencies andsstely on the Palmer to trigger drought
relief programs, it was the first comprehensiveudid index developed in the U.S., Palmer
value may lag emerging droughts by several moiiths,less well suited for mountainous
land or area of frequent climatic extremes, itamplex because it has an unspecified, built
in time scale that can be misleading and it waslb@ed in 1965 by W.C. Palmer.
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Table 2.7 Palmer drought precipitation index(Based on soil moisture)

Palmer Classification (Soil moisture algorithm) Drought Category
4.0 or more Extremely wet
3.0t0 3.99 Very wet
2.0t02.99 Moderately wet
1.0to 1.99 Slightly wet

0.5t0 0.59 Incipient dry spell
0.49to -0.49 Near normal
-0.51t0-0.99 Incipient dry spell
-1.0to0 -1.99 Mild drought
-2.0t0 -2.99 Moderate drought
-3.0t0 -3.99 Severe drought
-4.0 or less Extreme drought

Soerrélayes (2006)

2.8.4 Crop moisture index (CMI)
It is a palmer derivative; the CMI reflects moigwsupply in the short term across major
crop-producing regions and is not intended to ast@msg-term droughts. CMI identifies

potential agricultural droughts and it was alsoadeped by Palmer in 1968.

2.8.5 Surface water supply index (SWSI)
The SWSI is designed to complement the one of Ralméhe state of Colorado, where
mountain snowpack is the key element of water sypgaiculated by river basin based on
snow pack, stream flow, precipitation and resenstgrage, it represents water supply
conditions that is unique to each basin. Using SVif&ér basin comparisons are limited
because changing a data collection station or watanagement requires that new
algorithms be calculated and the index is uniqueatth basin. It was developed by Shafer

and Dezman in1982.
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2.8.6 Reclamation drought index (RDI)
Like SWSI, the RDI is calculated at the river baswel, incorporating temperature as well
as precipitation, snow pack, stream flow and reserlevels as input. It accounts for
evaporation by including a temperature componauttpbcause the index is unique to each
river basin, inter basin comparison are limitedwhls developed as a tool for defining
drought severity and duration and for predicting timset and end of periods of drought as

shown in Table 2.7.

Table 2.8 Reclamation drought index classification

RDI Classification Drought Category

4.0 or more Extremely wet
1.5t04.0 Moderately wet

l1to 15 Normal to mild wetness
Oto-1.5 Normal to mild drought
-1.5t0-4.0 Moderate drought

-4.0 or less Extreme drought

ousce: Hayes (2006)
2.8.7 Deciles

It groups monthly precipitation occurrences intocids (see Table 2.8) so that, by
definition, “much lower than normal” weather canmatur more often than 20 percent of
the time. This is being used in Australia and ayides an accurate statistical measurement
of precipitation but accurate calculations requirelong climatic data record. It was
developed by Gibbs and Maher (1967).
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Table 2.9 Deciles drought classification

Deciles Classification Drought Category
Deciles 1-2: lowest 20percent Much below normal
Deciles 3-4: next lowest 20percent Below normal
Deciles 5-6: middle 20percent Near normal

Deciles 7-8: next highest 20percent Above normal
Deciles 9-10: highest 20percent Much above normal

Sourttayes (2006)

DROUGHT INDICES USED IN SOUTH AFRICA

After the percent of normal, the rainfall decilesthe second drought indices that are been
used in the monthly climate summary publicatioruéss by the South African Weather
Services (2008). This index requires rainfall ditalong period of time. The monthly
rainfall distribution over a long period of timesfually more than 30 years) is divided into

tenths of the distribution. Each of these 10 catiegas called a “decile”.

The decile index is a more useful index in assistiecision makers to determine where
financial assistance has to be provided in timedrofight. The disadvantage of the index is
that it compares the rainfall deficit in the cutremonth with rainfall for the same month in

the history of the station and does not consideruative effect of rainfall deficit.

The South African Weather Service moved to the citedized Precipitation Index (SPI)
because neither Percent of Normal nor the decibeight indices employed are able to
assist decision-makers with the assessment ofuimellative effect of reduced rainfall over

various time periods.
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Neither of these indices can describe the magniafddée drought compared with other
drought effect. The SPI can alleviate both of thpaacipal short comings of the other
indices, while at the same time being less compbegalculate than some other drought
indices not in use at the South African WeatheriSer

CONCLUSION

This chapter reviewed various literatures that tdedh different characteristics of drought
and its impact, drought concept, definition, impadrought vulnerability, coping
mechanisms exhibited by drought victims in varipasts of the world, history of drought
in South Africa, drought in the Free State provjnoeasures taken by government to
mitigate drought, drought indices used around tbddias well as in South Africa.

The review of relevant literature on drought resehht drought transcends water shortage
problem for farmers on agriculture, and includeBeotaspects such as socio-economic,
political in terms of policy and other aspects. whs also highlighted that coping
mechanisms adopted by farmers in various countfiéise world are inter-related, but only
differs in terms of available resources; it alsoludes farmers’ financial background and
level of diversification. Most importantly, it wasvident in the review that farmers in
underdeveloped and developing countries are urialidepe with drought without external
influence in terms of drought relief packages.
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CHAPTER 3
DEMARCATION

Chapter three consist of brief discussion aboutstiuely area which is the Free State Province.
Areas such as geography, districts, people, indilsector, mining sector and agriculture sector
were touched.

3.1 THE FREE STATE PROVINCE

3.1.1 Geography
In terms of geographical distribution, the Freeté&tRrovince which is one of nine
provinces in South Africa (sé€g. 3.1) is centrally located; it represents 10.6 percéithe
total land area of the country. The Province cowrsarea 129,464 square kilometres and
according to the national estimated population@372 it has a population of 2.77 million
(Statistic South Africa, 2007).

Republic of South Africa

Northern Cape

' KwaZulu-Natal

Eastern Cape

Western Cape

Figure 3.1 South African Provinces
Source: Municipality and DemargatBoard of South Africa (2009)
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The Free State is situated on the flat vast plairthe centre of South Africa; Free State
Province borders six other provinces with the ekoepof the Northern Province and
Western Cape. Internationally it shares boundatly Wwesotho on the east, it is bordered by

the Orange Vaal River on the south, while the nedhtern boundary is formed by the Klip
River.

3.2 DISTRICTS OF THE FREE-STATE PROVINCE

The Free State Province consists of five main andash can be distinguished as shown in
Figure 3.2.

Free State Province

Fezile Dabi District Municipality

Lejweleputswa District Municipality

Thabo Mofutsanyane District Municipali

Xhariep District Municipality

Figure 3.2 The Free State Province
Source: Municipality and DemaroatBoard of South Africa (2009)

3.2.1 The Xariep District

The Xariep District is a dry region of the Freet&tBrovince with extensive farming which
consist mainly sheep and small towns. The distoohprises open grasslands;
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the southern bordered by the Orange River callede@ay the indigenous Khoikhoi
people. This dam is one of major tourist attractiarhich offer variety of accommaodation

and leisure facilities which is centred on water.

3.2.2 The Motheo District
Motheo in Sesotho word means ‘foundation of strivgse of building’. The largest

population in this district is found in the Bloemfein which is the economical and

industrial heart of the

Motheo District Municipality

Mantsopa Local Municipality

Naledi Local Municipality

Figure 3.3 Motheo Distriaif the Free State Province
Source: Municipal and DemanmraBoard of South Africa (2009)
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Province; it is also the most urban centre. Théridismainly comprises of an open grass
field with mountains in the eastern most part. Maheo District Municipality (see Figure
3.3) consists of three local municipalities which:a

* Mangaung Local Municipality

* Mantsopa Local Municipality

* Naledi Local Municipality

Mangaung Local Municipality

Bloemfontein
®

Bms\l_'llabeln

Figure 3.4 Mangaung Local Municipality
Source: Municipal and DemanraBoard of South Africa (2009)

3.2.2.1 Mangaung local municipality
The Mangaung Local Municipality consists of Bloemtiin which is known as the “city of
Roses”. It is the sixth largest city in South A&riend capital of the Free State Province,

while forming inter alia the cultural, tertiary ezhtional and shopping hub of the province.
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Also from a historical point of view, BloemfonteMangaung ranks very highly, while it
houses the seat of the Appeal Court which makéseitudicial capital of South Africa,
Bloemfontein’s central location makes it ideal tbe holding of conferences, as the city

disposes a wide range of entertainment, recredtamhsporting facilities.

Botshabelo which is also found in the Mangaunglldgsdrict is located 55 kilometres from
Bloemfontein, with a population of approximately 080000 people; it is the largest
township development in The Free State and onbeofargest in South Africa. Botshabelo

consists of an industrial park with factories amidastructure worth 500 million Rands.

Thaba ‘Nchu within which the study was carried ¢(highlighted in red in Figure 3.4); is
another area which is highly dominated by black rgng farmers, it is situated 12
kilometres from Botshabelo. This town has vibrastail shopping facilities, a luxury hotel
and casino and other cultural amenities. At Thabzht, industrial development is coming

on stream.

3.2.2.2 Mantsopa local municipality
It comprises of towns of Ladybrand, Hobhouse, Esiocel Tweespruit and Thaba Phatswa.
The area is traversed by the Maluti Route on R@tfkKwazulu Natal via the Eastern Free
State, up to the Eastern Cape highlands and thetheKingdom. Ladybrand is an
economically busy town with high property pricesl @ometimes being popularly referred

to as the “capital” of Lesotho.

3.2.2.3 Naledi local municipality
It encompasses towns such as Dewesdorp, Wepen&faarstadensrus and stretches along
the Highlands of the Maluti Route. The R26 Routédithe Naledi areas/towns together.

3.2.3 The Thabo Mofutsanyane District
This district has beautiful hills and fruit farmsforms the eastern part of the province and

borders the Kingdom of Lesotho and Kwa-Zulu Nafite district is one of the most
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3.24

3.2.5

3.3

important tourist destinations in the Free Statenipdecause of the spectacular beauty of

the Drakensberg and Maluti mountain ranges.

The Northern Free State District/ Fezile Dabi

This is an important agricultural production anearticularly for maize. It is known as “the
grain basket” of South Africa. It consists of thaa Dam which is the main source of water
for Gauteng; it also offers a wide range of sportl deisure facilities. The district also
consists of the Vredefort Dome which is the thagest meteorite site in the world (20km

in diameter).

The Lejweleputswa District
This district is the major contributor to the Figte Gross Domestic Product (GDP), and
also an important agricultural area. The distretpredominantly known for Free State

Goldfields, which forms part of the larger Witwatsnd basin.

The economy of the area is built around gold minindustry, followed by maize

production. Bothaville is considered one of the miogportant maize centres in South
Africa and also forms part of the Free State Mdkmite. The annual NAMPO Harvest
Farm and Festival attracts more than 20000 visitord is the second largest private

agricultural show centre in the world.

AGRICULTURAL SECTOR

The western part of the province consists of plaihe eastern part is mountainous. The
Free State is almost treeless, consisting maingrasslands with some Karoo vegetation in
the south. The soil is rich and climate good, alf@na thriving agricultural industry. The
Free State is a summer-rainfall region and is ext¢tg cold during winter months,
especially towards the eastern mountainous regibrese temperatures could be as low as -
9 degree Celsius. The western and southern arg¢he Bfovince are semi-desert. The mean

annual rainfall is 532mm.

Cultivated land in the Free State covers 3.2 mmlli@, on the other hand natural veld and

grazing land covers about 8.7 million ha. Two thofdyross agricultural income in the Free
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3.5

State comes from field crops. Animal products dbote about 30 per cent while

horticulture makes up for the balance.

Soya, sorghum, sunflowers and wheat are cultivatethe Eastern Free State; largest
percentage of cherry crop is produced in Ficksllisgrict while about 40 per cent of the

country’s potato production comes from the higyiareas of the Free State. The main
vegetable crop is both white and green varietiesggfaragus, the Province also export

about 1.2 million tons of cut flowers a year (SoAfhica.info reporter, 2007).

INDUSTRIAL SECTOR

The Free State economy has moved from dependenpeiroary sectors such as mining
and agriculture to an economy increasingly orientel manufacturing (South
Africalnforeporter, 2007). About 14 per cent of f@vince’s manufacturing is classified
as being in high-technology industries, northeraeFBtate chemical sector is one of the
most important in the southern hemisphere, whilsoBavhich is a world leader in
production of fuels, waxes, chemicals and low-cfestdstock from coal is based in

Sasolburg area of the Free State Province.

MINING SECTOR

The Free State contributes about 16.5 per cenbofhSAfrica’s total mineral output. The

major employer in the Free State Province is theimgi industry and is responsible for
some 22.3 per cent of GDP of the Province. A gekf over 400 kilometres long, known as
the goldfield region stretches across Gauteng hadrtee State. The largest gold-mining

complex is Free State Consolidated Goldfields, aitharea of 330 square kilometres.

There are 12 goldmines in the province which preduabout 30 per cent of South Africa’s
output and making it the fifth largest producerthie world. Gold mines in the Free State
also supply a substantial portion of the totaleilproduced in the country, also uranium,
diamond, bentonite and bituminous coal which isveoted to petrochemicals at Sasolburg

is mined in the Province.
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3.6 CONCLUSION
This chapter reviewed the study area which was aHdbhu found under Mangaung Local

Municipality of Motheo District of the Free StateoRince. Most of the information in this

chapter was found on South Africa info reporterw(v.southafrica.inf, the official

website of the Motheo District Municipalityvivw.motheo.coas well as the Provincial

government’s websitevww.fs.gov.za/index.htin
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CHAPTER 4
METHODOLOGY

In this chapter, the methods and tools used fa dallections were discussed.

4.1
41.1

4.1.2

4.2

AIMS AND OBJECTIVES

Aims
The primary aim of the research was to study drowgiping mechanisms exhibited by

farmers by investigating their actions and inadibefore and during a drought.

Objectives

The aims of this research were addressed througstigating the following objectives

which are to:

1. Investigate farmers’ the strategies in responskstoirbances and changes during
drought

2. Determine the differences between all the copirgjesjies adopted by different

farming families
3. ldentify the effect of drought and coping mecharssatdopted by farmers on their

family during the process.

METHODS

To achieve these set aims and objectives of thiystight (8) villages were selected from
Thaba'Nchu of Mangaung local municipality and itsvieons (see Figure 4.1), and the
selection were based on the fact that they suften fdrought and other associated effects
from time to time, it should also be noted thasthareas represents other communities with
similar characteristics which makes the findingstitd present study applicable to such
areas. According to the field extension workerotheo District, Thaba'Nchu consists of

basically small scale farmers.

Different perspectives of farming families aboubught were obtained with the use of
guestionnaire, aspects such as human demographyer&aunderstanding about drought,
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effect and response of drought on the livestockdhaad crops, drought effects on farmers

and their households, as well as their strategieesponse to disturbances and changes
during drought were all considered.

Mangaung Local Municipality

Bloemfontein

@
L

Botshabelo

Figure 4.1 Mangaungcal Municipality
Source: Municipal and DemamatBoard of South Africa (2009)

4.2.1 Population and Sample size
Small-scale farmers were basically targeted fos thirvey, and they are regarded as
farmers operating on a farm land less than tenahestirrespective of their gender. These
farmers were either crop famers, livestock farnoemnixed farmers. The primary sampling
unit was the individual household. This consists 280 randomly selected farming
households. For the purpose of this study, a haldes a group of people in a housing unit
living together as a family and sharing the santehkin. The household head represented

his or her household members as the respondetttifosurvey. The head of the household
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4.2.2

is defined as the person making major economicjakcgnd household decisions

irrespective of age and gender.

Sampling tool
The questionnaire which is an often used obsemalipiece of equipment to gather
personal data and opinion according to Hopkiret. (1990) was use for this study. It offers
a way to collect personal information from subjebist may not readily be obtainable using
other methods. According to Krathwohl, (1993), dioesaires provide structured

responses and as a result must be carefully deaetlapd revised to obtain valid data.

4.2.2.1 The role of questionnaire

Bryman and Bell (2007) and Hague (1993) describggstonnaire as a vehicle by which
people are interviewed, it provides the intervieadorm or medium upon which to record
answers, without a questionnaire there is no strador an interview. Hague (1993) gave
four purposes of questionnaire which were takeo insideration while selecting the
medium for data collection; to draw accurate infation from the respondents and this is
obtained by asking the right question to the rigbtson, it provides a structure to the
interviewer so that it flows smoothly and ordeiityprovides a standard format on which

facts, comments and attitudes can be recordedaastig it facilitates data processing.

4.2.2.2 Types of questionnaire

There are three recognised different types of vie@r situations by researchers, which in

turn require three different types of questionrait¢ague 1993):

a. Structured questionnaire
In structured questionnaires, the researcher gepregisely the wording of the questions
and order in which they will be asked. Most of theestions have pre-defined answers and

there will be little latitude for a respondent toay beyond them. Structured questionnaires
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are the bedrock of large quantitative surveys;oild be telephonic, face-to-face or self

completion.

b. Semi-structured questionnaire

This type of interview uses questionnaires with ixtune of questions with predefined

answers as well as those where the respondengastdr say whatever is liked. In each
interview the question are asked in the same way tere may be hundreds of
interviewees in the whole survey. The semi-strieduguestionnaire is a more flexible tool
than its highly structured counterpart and therdkisly to be more probing to find out

reasons for certain actions. This type of quesamenwas used for the data collection for
this study.

c. Unstructured questionnaire

In this type of informal or in-depth interview, tmesearcher uses a checklist of questions
rather than a formal questionnaire on which answams written down. There is
considerable latitude allowed on the part of theerinewer and different channels of

guestioning are selected during the interviewfit§éie interview is often recorded on tape.

Whether the researcher uses a structured, seroitgted or unstructured questionnaire
depends on the number of people to be interviewddt type of people they are, the type
of information to be collected and the type of mtewers who will be administering the
guestions. The method of data analysis also hasfarence, though in itself this is

influenced by the size of the survey and the tyfjgaformation collected.

4.2.2.3 Questionnaire as a research instrument
Questionnaires are used by researchers as instrumenvert the information directly
given to a person who is the subject into datprdtiides access to what the subject knows,
i.e. it makes it possible to measure what a petisimks or knows, likes or dislikes about a
particular issue. The use of questionnaire is a wfagetting data or information about
persons by asking them rather than watching thetrau®e or by sampling a bit of

behaviour; as a result, self report poses certaoblpms such as; cooperation from
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4.2.3

respondents while completing the questionnairey disre is need for respondents to tell
what is, rather than what they think should bewbat the researcher want to hear, lastly

respondents must know what they feel or think oleoto report it(Hague 1993).

According to Maraj (2000) the questionnaire hasateradvantages which were taken into
consideration when it was selected as researchuimsnt, the advantages include cost
consideration i.e. the questionnaires could be hdslidered to respondents and collected
instead of postage, it produces quick results, whennot difficult to contact respondents,

it is a convenient method of data collection, thisra good assurance for anonymity, also
the questionnaire is ideal for a stable, consistaat uniform measure without variation as

well as the fact that it covers a wider range stiés.

During the compilation of the questionnaire, certguidelines listed by Cox, (1996) were
also considered, these include; use of simple seatestructure, avoiding the use of
uncommon terms or languages, word or phrase witthean or uncertain meaning, avoid
asking respondents’ opinion on a subject they cahaaexpected to know anything about,

as well as to avoid writing compound question alagbs.

Pilot sampling

The questionnaire was developed and tested witimadl group of farmers before it was
used on a larger scale. During the pilot samplingas discovered that some farmers were
not comfortable answering certain questions, sussgons were either reframed or totally
removed from the list. There were also some opefe@muestions which was later
converted to a closed ended ones because farmimisropbout such questions were not
easily obtainable and as such made the complefidheoquestionnaire more lengthy and

time wasting.
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4.2.4.

4.2.5

4.2.6

4.3

Data collection
As stated previously, questionnaires were usedotleat information from the selected
villagers that have at one time or the other exgmeed drought disaster. The questionnaire
was developed and tested on a smaller sample hefeas used for the larger sample. Data
were collected through administration of questioranto the farmers in their households by
the researcher with the help of trained personmeh fUniversity of the Free State. These
personnel are South Africans who understood prgpkd local language indigenous to the
study area. A descriptive survey methodology waslua this study for the analysis and
interpretation of data collected from drought aféelcfarmers.

Data capturing

Data were initially captured using Microsoft offiegcel 2007 and later converted to SPSS.
This was done using codes, for instance, questiegsiring yes or no answers (closed
ended questions) were coded as follows:

1=Yes

2=No

3 = Not available/applicable

The open ended questions were also grouped andl deaed on the response of the

farmers using numbers accordingly.

Data analysis

The data collected were analysed using SPSS. Tiebles which were grouped under six
sections (section A-F) were linked to the reseapabstions and initial aims and objectives
of the study. These variables are associated ligsveith coping mechanisms adopted or
exhibited by farmers during the drought period.

Conclusion
In this chapter, research methods, data colle¢tiols, data capturing and how the data will

be analysed were elucidated. The design of questicmwas explained and motivation was
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given why the study area was chosen. The next ehapt present research results and

findings.
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CHAPTER 5
DATA ANALYSIS AND INTERPRETATION

In this chapter, data collected using tools andhrigpies described in the preceding chapter were
collated and analysed, the method of analysis,ifggl and interpretation of such findings were
discussed.

51 Introduction
Two hundred households were randomly selectechfoptirpose of data collection. All the
200 questionnaires were completed and returnetpwdh some questions were not
answered. This was because some questions werappbtable to certain farmers, for
instance questions on livestock management weneapplicable to livestock farmers and
those practising mixed farming while crop managenwgrestions in the same vein were
applicable to only crop farmers and mixed farméoaa

5.2 Data analysis and interpretation
The data were captured and analysed using SPS®t&in ahe frequency, cross tab,
univariate ANOVA (mean values) as well as the lbgisegression analysis. The results
were summarised based on the original objectiveth@fstudy which sought to identify
farmer’s perceptions, coping mechanisms, differsretween coping mechanisms adopted
by different households as well as the effectsrofight and coping mechanisms adopted by
farmers on their household.

5.2.1 Definition of variable labels
The questionnaires consisted of six sections with-sections which include human
demography, farmers’ perception about drought, ghbeffects and response on livestock
herds, drought effects and response on crops, Wdtoaffects on farmers and their
households, as well as farmers’ strategies in respdo disturbances and changes during
the drought. The six sections consist of quest{wasiables) ranging from six to nineteen

91



which were considered too long to be included m tdibles during data analysis but they

were labelled and defined as shown in Table 5.avhel
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Table 5.1

Definition of variable labels

FP Did you fence to protect the water source? Yes=1; No=2

PSBD Did you provide supplementary feeds for youimals | Yes=1; No=2
before the drought period?

PSDD Did you provide supplementary feeds for youimals | Yes=1; No=2
during the drought period?

SGLBD Did you share your grazing lands with anybeéore the | Yes=1; No=2
drought?

SGLDD | you share your grazing lands with anyone during theYes=1; No=2
drought?

CCS Did you have to change your cropping system dutlieg | Yes=1; No=2
drought period?

ASW Did you have alternative source of water for youps? Yes=1; No=2

MFH Did you move from your household village because ofYes=1; No=2
drought?

MFM Did any member of your family migrate during the Yes=1; No=2
drought period?

ACW Did you have access to clean water for domestjcYes=1; No=2
purposes during these periods?

AGF Did you have access to good food during drought? Yes=1; No=2

AQH Did you have access to quality health care? Yes=1; No=2

MCS Did any member of your family (who are schooling) Yes=1; No=2
change school during these periods?

PDBO Were you prepared for drought before onset? Yes=1; No=2

STDF Did you draw upon stored food during drought? Yes=1; No=2

SPA Did you sell or pledge assets? Yes=1; No=2

AAS Were you able to achieve the aim of sale? Yes=1; No=2

SNSF Did you seek new source of food? Yes=1; No=2

DFM Did you have to disperse family members during anyYes=1; No=2
phase of the drought?

RSA Did you render services or assistance in exchange f Yes=1; No=2
food during drought?

FSE Were you forced to seek employment elsewhere duringyes=1; No=2
the drought period?

EWM Did you get the employment within your locality you Yes=1; No=2
migrated?

DHF Did you receive help or assistance during nornrakti | Yes=1; No=2
and drought period?

HAT Was the help or aid timely? Yes=1; No=2

DAMN Aid or assistance from agencies? Yes=1; No=2

CCM Did the coping mechanisms you adopted help to #se | Yes=1; No=2

effect of drought on your household?
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5.2.2 Human demography

Findings regarding demographics in the study areashown on Table 5.2 below. These
include information about farmer’'s marital stateslucational background and types of
farming activities practiced. Results of the sureayTable 5.2 show that over 55.5 percent
of the farmers were married, 29.0 percent werelsirfg5 percent were divorced and 11.0
percent were either widows or widowers while only percent was separated. Some of the
married farmers whose spouses were not engagedriculdural sector claimed income

from spouses who were engaged in non-agriculteetbs helped to ease drought effects at

the household level in meeting household needs.

Table 5.2 Demography

Characteristic Frequency Percentage

Marital status of respondents

Married 110 55.0
Single 58 29.0
Divorced 9 4.5
Widow/er 22 11.0
Separated 1 0.5
Total 200 100
Highest level of education
Not started primary school/No education 52 23.5
Pre-school 9 54,
Completed primary 32 16.0
Did not complete high school 28 14.0
Secondary/High school 28 14.0
Matric 32 16.0
Diploma 5 2.5
Degree 2 1.0
Others 17 8.5
Total 200 100
Type of farming activity
Livestock farming 75 37.5
Crop farming 83 41.5
Mixed farming 42 21
Total 200 100

n =200
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5.2.3

Data on education from Table 5.2 indicate that 2&fent of the farmers surveyed had no
formal education, while a larger percentage of #@&# a formal education which varied

from primary to university education. Judging b thercentage of interviewed farmers
with no formal education, this implies that mangniars might not be able to read or write,
which tends to limit their access to required infation during drought, such situation

requires an exhaustive preparation from designgmeernment and non-governmental

organisations to bring about awareness about ampending disaster. Out of the 200

respondents, 37.5 percent were livestock farmdr® gercent were crop farmers while 21
percent of them practiced mixed farming (see Tal¢.

Farmers’ perception about drought

It is important to understand farmers’ perceptitwow drought, this gives an insight into

their previous drought experiences, level of undexding and awareness about drought,
medium of awareness as well as whether or not biedéigved when informed that there

would be a drought incidence.

Majority of the respondent (92 percent) had at tome or the other experienced a drought
event (Table 5.3). Only 8percent of the farmeranwtal they have never experienced
drought in farming, this was attributed to the fewGit they were new farmers. During data
collection period (late November-early December &00nterviewed farmers claimed

lateness in rainfall which led to shortage of gng#or livestock.

Prior to any form of disaster, it is important tavie a fore knowledge of the situation, such
as the likely duration and intensity of a loomingagter in order to plan ahead and reduce
the level of vulnerability to such disasters. Adigated in Table 5.3, most of the farmers
interviewed (92.0 percent) have experienced drougidence at one time or the other, yet
their level of awareness about drought hazard befioe actual occurrence of the hazard
was not significant. Table 5.3 shows only 29 percérihe farmers were aware of drought

before its onset, a larger percentage of 71.0 wete aware. Considering the higher
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percentage of people that were not aware abounpanding drought condition, it signifies
that coping and mitigation in such circumstancesuldidoe difficult because logically,

awareness brings about preparation.

Table 5.3 Farmer’s perception about drought

Characteristic Frequency Percentage

Previous drought experience

Yes 184 92.0
No 16 8.0
Total 200 100
Awareness before drought incidence
Yes 58 29.0
No 142 71.0
Total 200 100
Awareness through different medium
TV 28 14.0
Radio 19 9.5
Friends and Neighbours 5 2.5
Extension workers 1 0.5
Others 5 2.5
Not applicable 142 71.0
Total 200 100
Believed when told there would be drought
Yes 42 21.0
No 16 8.0
Not applicable 142 71.0
Total 200 100
N =200

Out of the 29 percent of the respondents that edito be aware of a drought incidence
before hand, only 28 percent knew through the iglew media, 9.5 percent knew through
the radio, 2.5 percent knew through friends andgym®urs, 0.5 percent knew through

extension workers while 2.5 percent knew throughioma that were not listed.
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5.2.4

The question was not applicable to 71.0 percenthef respondents. The agricultural
extension workers are the agency responsible foatlvee interpretation (National

Department of Agriculture, 2003), and as a reduivould be expected that this agency
should create awareness to farmers about any fbwhisaster associated with agriculture.
But on the contrary, only a few farmers got to knalout drought through the extension

workers.

Survey data outlined on Table 5.3 indicates thap@&tent of the farmers that were aware
of drought before it started claimed that theydaesdd when they were told there would be a
drought while only 8.0 percent did not believe,07frercent did not respond because they
were not aware of drought incidence. This demotedréhat the early warning system is

well suited to drought, if necessary weather infation gets to the end users such as
farmers, it would help increase their level of @megminess and as such reduce their

vulnerability to drought.

Drought effects and response on livestobkrd
In this section, attempts made by farmers to redheedrought effects on their livestock
were considered. It reflects coping mechanismshiteu by livestock farmers to ensure
sustainability of animals during periods of wated grass shortages. As shown in Table 5.4
below, only 8.5 percent of the respondents fenoeardtect their water sources during the
drought period, such water sources include hardestater stored in tanks at farmers’
homes as well as tap water sources. Ninety oneeper(®1 percent) percent of the
respondent did not fence their water sources, winiditates that farmers in the study area
did not have control over water sources which magdr their coping ability, such water

sources are rivers and dams available to the exgirenunity.

Out of the livestock or mixed farmers interview@&3.0 percent provided supplementary
feeds for their livestock during normal times; 6fgent did not supply their animals with
supplements. Although Table 5.4 also indicatesri@e farmers provided supplements for
their livestock during the drought period; 42.5 qeert provides supplements while 57.5
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percent did not provide supplements for their atgntauring the same period. It would
have been expected that all the farmers would geosupplement for their animals for lack

of adequate grazing, but this was not the caseuBecanany farmers claimed lack of
adequate finances.

Table 5.4 Drought effects and response on livestoberd

Variables Affected (%) Not affected)(% x? df sig.

FP 8.5 91.5 0.422 1 0.445
PSBD 33.0 67.0 2.066 1 0.114
PSDD 42.5 57.5 0.001 1 0.575
SGLBD 100.0 - - - -
SGLDD 99.0 1.0 3.354 1 0.199
n =200

The study area consists of farmers operating manlgommunal lands, such lands does
not belong to any individual farmer, as a reslis inot surprising that all the respondents
with the exception of only 1.0 percent shared grg¢dands with others both before and
during the drought period as shown in Table 5.4/apthese few farmers claimed they did
not share grass grown within their homestead witters. This implies that farmers does
not have control over grazing lands just like tasecof water sources and as such may not
be able to plan effective utilisation of these Mitsources.

5.2.5 Drought effect and response on crops
Effects of drought on crops and subsequent measaken by farmers were looked into in
this section. During the drought, changing cropggtems or crop types helps to deal with
effect of water shortages for crop growth and dgwelent. Table 5.5 shows that only 35.5
percent of the respondents who are crop farmensgeththeir cropping systems during the
drought period in other to maximise production. lsucropping systems includes
intercropping, wide spacing of crops so as to awser-crowding which could encourage
severe competition for available water among plasti#fting to early maturing crops and

cultivation of a vast area in different directions.
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5.2.6

Table 5.5 Drought effects and response on crops

Variables Affected (%) Not affect@dt) x? df sig.
CCS 35.5 65.5 0.492 1 0.329
ASW 50.5 49.5 2.453 1 0.090
WAS 50.5 49.5 2.181 2 0.336
Mini-irrigation 16.5 - - - -

Hand irrigation 34.0 - - - -

n =200

Without adequate rainfall for crop growth and depehent, there is bound to be a partial or
total crops failure during periods of severe drdugis a result, there is the need for farmers
to seek alternative sources of water for their srimpother to minimize drought effects on
crops, out of the crop producing farmers, 50.5 @er©iad alternative sources of water for
their crops (see Table 5.5); 16.5 percent used -mmigation system while a larger

percentage (34.0 percent) employed hand irrigagimdicated on Table 5.5 above.

The effect of water shortage on crop farmers vér@m® one family to the other, although
some farmers claimed the water shortage did not bhagreat effect on their crops because
they cultivated a small area of land and were #&blerovide adequate water through hand
and mini-irrigation systems, while other farmerdfemed greatly as a result of water

shortage.

Effects of drought on farmers and theihousehold
When drought strikes, it does not only affect therfing activities, it also affect farmers’
livelihood, including their household. As a resoftsuch effects, farmers are left with no
choice other than to respond to disturbances wti@nge the status quo at the household
economic level. This section deals with effect mfudht on the farmers and their household

as well as effect of coping mechanisms adoptedibyidrs on their household.

During periods of natural disaster like droughtgration is one of the measures usually

taken by affected rural communities. Contrary t@emtation, Table 5.6 shows only 2

percent of the respondents left their householdgal because of drought, while 98 percent
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did not relocate. The few farmers that left claintleely could not cope with the hardship of
drought effects and had to leave because theyalbsheir animals as a result of disease
outbreak which led to loss of their livelihood. Tlaeger percentage that did not relocate
couldn’t do so mostly because they couldn’t ledarthomes.

Table 5.6 Effects of drought on farmers and their buseholds

Variables Affected (%) Not affect@d) x° df sig.
MFH 2.0 98.0 0.479 1 0.639
MFM 2.5 97.5 0.602 1 0.571
ACW 82.5 17.5 4.074 1 0.50
AGF 57.5 42.5 0.252 1 0.391
MFFS 125 87.5 0.920 1 0.257
WSDD 5.0 95.0 4.259 1 0.074
AQH 49.5 50.5 2.453 1 0.090
MCS 0.5 99.5 0.118 1 0.895
DMDS 1.0 99.0 1.991 1 0.199
n =200

As revealed by the study, only 2.5 percent of gspondents’ family members migrated
during the drought period while a larger percentafj7.5 did not have any member of
their family migrating from their household villagéTable 5.6). In this case, the fact that
farmers in the study area did not consider massatmog out of their household villages as
an option against drought effects could be as altre§ either the level of severity of the

drought or that they exhibit a strong bond withitheots.

Availability of clean and adequate water supply d@mestic purposes could not be over
emphasised during drought periods. This helps eégemt outbreak of water borne diseases
such as cholera which could hamper farmers and tioeiseholds in their various farming
activities. The survey data in Table 5.6 indicatest 82.5 percent of the respondents have
access to clean water during drought periods wdlg 17.5 percent of them did not have
access to clean water for domestic purposes. Ttogsa to clean water was mostly
subjected to irrational supply and could not bectasted to be adequate.
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Table 5.6 shows 57.5 percent of the farmers saitltttey have access to good food during
drought period while 42.5 percent said they did kmtwever, most of the farmers claimed
that they have access to the same types of fogdhhe during normal times which could
not be said to be a balanced diet. The only thiag ¢hanged during drought period was the
guantity of such foods (rationing) because they toafbrgo buying foods for the family in

other to be able to purchase feed supplementfiéar ltvestock.

During any period of drought depending on levekeYerity, farmers may suffer a great
deal health-wisely which could result from variaiaises such as fatigue, malnutrition or
outbreak of diseases and epidemic. When this octhese is a great need for health
facilities to combat such health risks. Table 5r@licates that 12.5 percent of the
respondents’ family members fall sick during theuwht period, 87.5 percent of the
respondents claimed none of their family membeéltssiek during the same period. Out of
the farmers that members of their household fek siuring the drought period, only 5.0

percent of them claimed that the sickness was @uogatnutrition as a result of drought.

Table 5.6 also indicates that 49.5 percent of tineeyyed households claimed to have access
to quality health care while 50.5 percent of thdainged otherwise. In most of the areas
where the study was conducted, most farmers hagsado either a mobile clinic or had to
travel far to seek medical assistance. Farmersdfonrareas attended by mobile clinics
claimed such clinics are ineffective; this is besmihese clinics operate fortnightly and
sometimes do not show up, others who travelled ldistances in other to seek medical

assistance complained that the long distancesaelteir finances.

From the results obtained on Table 5.6 above, &% percent of the respondents’
household members changed school during the dropghtdd. Ninety nine point five
percent (99.5 percent) of them said none of theursehold member changed school during

the drought period. This signifies that many farsngid not leave their household villages
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5.2.7

as stated earlier and as a result did not necesgsiteanging schools for their children.

However, the children had to help their parentshenfield after school hours.

Farmers strategies in response to distuahces and changes during drought
In order to cope with drought effects, various atlpnents were practiced by farmers which
were based on limited resources available at thesdtwld levels as well as help from
external sources. This section deals with meadaile by farmers in trying to ease the

effects of drought.

As shown in Table 5.7 below, only a few farmerspgred for drought before its onset (12.5
percent), a larger percentage (87.5 percent) didprepare for drought. Although early
warning system is well suited for drought prediefid still shows that needed information
about hazards such as drought is not adequatelyagednby the concerned authorities.
Farmers and other stake holders in agriculturatosebave to be kept abreast with
information about drought early warning system Isat tadequate coping or management

strategies could be formulated to reduce farmarkierability to drought.

Many farmers were not aware of an impending drougtilence which did not help in
terms of preparation such as storage of food cfopsamily and livestock. Farmers who
claimed to be prepared for drought were among e¢laednes, who were aware of drought
before onset. Some of the preparations made byefarmclude; storage of water in tanks,
digging of wells, storage of hays for livestockvasll as food crops. In addition to this,

some claimed adequate management of their limésources.

Table 5.7 shows that 19.5 percent of the farmess dipon stored food, 80.5 percent did
not draw upon stored foods during the drought pleri@rawing on stored foods was made
possible for some farmers not because they weggaped for drought but because they've
cultivated the habit of saving for the raining daygich could only be explained as a

coincidence. Most of these farmers do not haveagtoffacilities hence lack the habit of
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food storing food crops. They mostly produce justiggh crops to sustain them for certain
periods, most of these small scale farmers in tingl areas are largely dependent on child

grant and old age pension provided by the goverhfoersustainability hence the habit of

storing food crops.

Table 5.7 below shows that 23.5 percent of theardgnts pledged or sold assets during
the drought period. This was done mainly to redheeeffects being suffered as a result of
drought. All the farmers in the study areas operate communal lands which do not give
them ownership to such lands, as a result, landkl gmt be sold or pledged, and most of
the farmers also lacked adequate farming equipmgmntl as tractors. The only form of

assets available to them was livestock which theystiy sold at give away prices

considering the situation at hand. In addition pérgent of them did not sell or pledge

asset during the same period and these were naimyfarmers who did not have animals

to sell.

Table 5.7 Farmers’ strategies in response to distbances and changes during drought

Variables Affected (%) Not affected (%)yx? df sig.
PDBO 12.5 87.5 0.920 1 0.257
STDF 19.5 80.5 8.155 1 0.008
SPA 23.5 76.5 24.320 1 0.000
AAS 17.5 82.5 14.743 1 0.001
SNSF 21.5 78.5 0.074 1 0.486
DFM 8.5 91.5 7.071 1 0.021
RSA 16.5 83.5 4.826 1 0.037
FSE 31.0 69.0 7.497 1 0.008
EWM 9.0 91.0 0.800 1 0.371
DHF 32.0 68.0 0.813 3 0.846
HAT 29.0 71.0 0.002 1 0.593
DAMN 23.5 76.5 0.001 1 0.972
CCM 26.5 73.5 0.087 1 0.500
n =200

Out of 23.5 percent of farmers that pledged or sdsets during the drought period, 17.5
percent of them claimed that they were able toea@htheir aim for which the assets were
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sold while others said the returns from such salas not enough to reduce the effect of

drought on their households (see Table 5.7)

In past studies of drought coping mechanism, fasndersought wild fruits and animals to
supplement available foods. The study area is hatacterised by forest, as such farmers
could not seek wild fruits. Also considering thevgmmments’ stance on gaming, it would
not be expected of farmers to kill wild animalsthsy pleased. Although 21.5 percent of
the farmers said they sought new source of foothduhe drought periods, this was done
by managing their limited disposable income in pasing cheaper brand of foods than
what they normally buy as well as trying out cheagembinations of new foods in stores.
Seventy eight point five percent of the farmers niid seek new source of food (see Table
5.7).

Drought period could be a different experience ddferent families. Those with stored

crops tend to take advantage of high market p@rescash in on their crops while others
with inadequate food find other ways of coping witte effect of drought, these may
include dispersing family members to live with telas within and outside their household
villages, some do that to seek help to feed tlaemilies while other just see it as a way of
reducing the burden of feeding yet another mou#éhld 5.7 shows that only 8.5 percent of
the farmers had members of their family dispersednd the drought period while 91.5

percent did not disperse their family members.

Some farmers adjusted to food shortages by rergisarvices in exchange for food during
the drought period. Table 5.7 shows that 16.5 peéroéthe farmers rendered services in
exchange for food during the drought period, 83gscent t did not. The farmers that
rendered such services claimed it was the onlyoopévailable for survival during the
drought period in other to be able to support themily. Others claimed it was a low thing

to do but it was better than getting involved imtnal activities to make the ends meet.

In past studies of drought, seeking alternativeleympent is one of the coping mechanisms

available to drought affected farmers, most offdreners interviewed said as much as they
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would have loved to look for employment, they conttt do so because they did not have
the financial backing to live outside their houdehallages, other claimed they tried to, but
it did not work out for them.

Table 5.7 indicates 31.0 percent of the farmerglsbamployment opportunity elsewhere,
69.0 percent did not. These percentages only teffacmers that got employed elsewhere
and those that did not, but did not reflect thdw tried to get employed in non agricultural
sector during the drought period but were rathduaky. About 9.0 percent of these
farmers got the employment within their househdlthges while others did it at nearby

cities.

From the data on Table 5.7, 32.0 percent of thendes affected by the drought received
help during normal times and during the droughtleviéi8.0 percent did not receive any
help. Such help as claimed by the farmers werernm fof food and groceries from friends
and families, others considered the monthly chitgingand old age pension as a form of

help from the government in assisting them to asjple drought effects.

As shown in Table 5.7 above, only 6.0 percent effdtrmers that got help said such helps
were timely and they believed that the aid or &ste met the need they hope it would
meet. Out of 200 farmers that responded to thetiquesire, only 26.5 percent believed
that actions taken during drought helped them feaeith drought effects, although it was
not exclusively satisfactory. Seventy three pow fpercent (73.5 percent) concluded that
whatever they did to cope with drought effect dimt help while others (26.5 percent)
claimed that they did nothing to cope because were caught unaware and as such did not

prepare which rendered them vulnerable.
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5.2.8 ANOVA for farmers affected and not affected ¥ drought
In this ANOVA analysis, the independent variablgieparation for drought before onset,
considering some of the variables in Table 5.8 welstatistically, there are significant
relationships between the independent variable @reparation for drought before onset)
and variables such as sharing grazing lands befadeduring drought periods (SGLBD &
SGLDD), access to clean water for domestic purp(&€3sV), drawing upon stored foods
during the drought period (STDF), sale or pledgessets (SPA), sale or pledge of asset
achieving aim of sales (AAS), dispersal of familgmbers during drought to meet family
needs (DFM), rendering service in exchange for fdadng drought (RSA), as well as

being forced to seek employment elsewhere duriaglitbught period (FSE).
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Table 5.8 Analysis of variance for farmers affecte@nd not affected by drought

Variables Affected Not affected P-value
Mean value Mean value

FP 1.952 1.911 0.516
PSBD 1.810 1.654 0.151
PSDD 1.571 1.575 0.972
SGLBD 1.000 1.000 0.067
SGLDD 1.048 1.006 0.000
CCs 1.714 1.637 0.483
ASW 1.333 1.514 0.117
MFH 2.000 1.978 0.489
MFM 2.000 1.978 0.438
ACW 1.333 1.156 0.044
AGF 1.476 1.419 0.616
AQH 1.667 1.486 0.117
MCS 2.000 1.994 0.713
STDF 1.571 1.832 0.004
SPA 1.333 1.816 0.000
AAS 1.524 1.860 0.000
SNSF 1.762 1.788 0.785
DFM 1.762 1.933 0.008
RSA 1.667 1.855 0.028
FSE 1.429 1.721 0.006
EWM 1.857 1.916 0.371
HAT 1.714 1.709 0.964
DAMN 1.762 1.765 0.972
CCM 1.762 1.732 0.768

n = 200,df =1

5.2.9 Logistic regression for farmers affected andot affected by drought

Further analysis was carried out using the logistgression (see Table 5.9) to determine

the relationships between the selected variabhethis logistic regression analysis, just like

in the ANOVA, preparation for drought before onsetlso the independent variable. The

findings are outlined below:

* Fencing to protect water sources during drought (FIP The odds ratio for fencing

to protect water sources during the drought is ®.56is means that farmers are
0.566 as likely to fence in order to protect theater sources as they are not to

fence so as to protect water sources for livesthuckng the drought period.
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Provision of supplementary feeds before the drough{(PSBD): Farmers are
0.401 as likely to provide supplementary feeds lfeestock as they are not to
provide supplementary feeds for livestock befoeediought.

Provision of supplementary feeds during the drough{PSDD): The odds ratio of
providing supplementary feeds for livestock duriitg drought period is 2.622;
farmers are two times more likely to provide suppdatary feeds than not to
provide for their livestock during the drought [eti

Sharing of grazing land before and during the drou@t (SGLBD): The odds
ratio of sharing grazing lands during the drought4i689E10; this implies that
farmers are more than four times likely to shar@zigrg land than they would not
before and during droughts. This means that farinetise study area would readily
share grazing lands before and during the droubfit is evident of the fact that
they operate on communal lands.

Changing of cropping systems during the droughtccs): Data inTable 5.9 shows
the odds ratio for farmers changing their cropmggtem is 0.630; this means that it
is 0.630 as likely for farmers to change their @iag system during the drought
period as they are not to change their croppintesys during the same period.

Use of alternative source of water for crops (ASW)It is 13.402 more likely for
farmers to use alternative source of water forrtbheps than not to use during the
drought period.

Farmers moving from their villages or family membeis migrating because of
drought (MFM & MFH): The odds ratio for farmers moving from their houddh
villages and their family members migrating is @0 could be deducted that it is
0.000 less likely for farmers to migrate or haveittiamily members leaving their
household villages during the drought period ay theuld not. That farmers in t

implies. Study area would not readily migrate dgramy phase of the drought.
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Table 5.9 Logistic regression result fdarmers affected and not affected by drought

Variables B S.E Wald df Sig.  Exp(B)

FP -.0568 1.935 0.086 1 0.769  566.
PSBD -0.914 1.362 0.450 1 0.503 0.401
PSDD 0.964 1.095 0.775 1 0.379 2.622
SGLBD 24.571 4019.326 0.000 1 1.000  4.689E10
SGLDD 24.571 4019.326 0.000 1 1.000  4.689E10
CCs -0.462 1.667 0.077 1 0.782 0.630
ASW 2.595 1.295 4.016 1 0.045 13.402
MFH -21.317 15515.473  0.000 1 0.999 0.00
MFM -22.951 13265.708  0.000 1 0.999 0.00
ACW -1.972 1.314 2.253 1 0.133 0.139
AGF -1.128 0.961 1.379 1 0.240 0.324
AQH -2.200 1.094 4.046 1 0.044 0.111
MCS -66.436 69616.916  0.000 1 0.999 ®.00
STDF 0.444 0.898 0.244 1 0.621 1.559
SPA 3.425 1.082 10.017 1 0.002 30.736
AAS 0.451 1.078 0.175 1 0.676 1.571
SNSF -1.430 1.218 1.378 1 0.240 0.239
DFM 2.551 1.303 3.831 1 0.050 12.816
RSA 0.998 1.049 0.906 1 0.341 2.713
FSE 1.061 0.980 1.170 1 0.279 2.888
EWM -1.835 1.833 1.002 1 0.317 0.160
HAT 0.194 1.096 0.031 1 0.860 1.214
DAMN -0.579 1.196 0.235 1 0.628 0.560
CCM -0.319 1.124 0.080 1 0.777 0.727
n =200

» Access to clean water for domestic purposes durindpe drought (ACW): The
odds ratio of clean water during the drought per#@.139; it is 0.139 as likely for
farmers to have access to clean water as they watlduring the drought period.

» Access to good food during the drought (AGF)As shown in Table 5.9, it is 0.324
as likely for farmers to have access to good fodwaléng drought period as they
would not during the drought period.

* Access to health care during drought (AQH):The odd ratio for access to quality
health care during the drought period is 0.111s i0.111 as likely for farmers to

have access to health care as they would not dthendrought period.
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Family member changing schools during the droughtNICS): It is 0.000 less
likely for farmer’s family members who are schoglito change school during the
drought period.

Drawing on stored food during the drought (STDF):The odds ratio for drawing
on stored foods during the drought period is 1.56% about one time and half
times more likely for farmers to draw upon storedds than not to draw on stored
foods during the drought period.

Sale or pledge of assets (SPApata from Table 5.9 show the odds ratio for sale or
pledge of asset during drought to be 30.736; @vier thirty times more likely for
farmers to sell or pledge assets during drought thet to pledge or sell assets
during the same period.

Achieved aim of assets sales (AAS)t is about one and half times (odds ratio
1.571) more likely for farmers to achieve aim deesar pledge of assets during the
drought than they are not to achieve the aim.

Seeking new sources of food during the drought (SN It is 0.239 as likely for
farmers to seek new source of food during the dmbag they are not to seek new
source of food.

Dispersal of family members during the drought (DFM: From Table 5.9 above,
the odds ratio for dispersal of family members idev to meet family needs during
the drought is 12.816; it is over twelve times mbkely for farmers to disperse
their family members than they would not dispefseirt family members during
drought.

Rendering services or assistance in exchange forofb during the drought
(RSA): It is over two times more likely for farmers tandeer service or assistance
in exchange for food during the drought than notrénder service (odds ratio
2.713).

Forced to seek employment elsewhere during the drgat (FSE): It is over two
times more likely for farmers to be forced to seekployment elsewhere than not to

seek employment during the drought (odds ratio®.88
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* Did help or aid received meet needs (DAMN): It is 0.560 as likely for help
received during drought to meet the need of theéas as it would not meet their
needs.

* Conclusion that coping mechanism adopted helped tease drought effects on
farmers (CCM): It is 0.727 as likely for farmers to reach the dason that coping
mechanisms adopted during drought helped to easeeffiects of drought as it

would not ease drought effects on farmers.

Unlike the statistical significance relationshigveen dependent and independent variables
in the ANOVA shown in Table 5.7, only a few varieblhave a statistically significant
relationship with the dependent variables in thggdiic regression analysis result shown on

Table 5.9.

111



CHAPTER 6
CONCLUSIONS AND RECOMMENDATIONS

This chapter summarises the findings of this resgaonclusions and appropriate recommendations

were also made.

6.1

FINDINGS AND CONCLUSIONS
The findings of this study have shown that farm@esceived drought as reduction in soil

water table level for crop growth and developméamgdequate grazing land as a result of

delay in rainfall and/or inadequate precipitatidarious perceptions of farmers was also

believed to have led to crop failure, malnutritiohfarmers and livestock alike, forcing

them to manage and cope with drought consequentesimited or inadequate resources.

Drought effects on farmers in the study area anuthgrs include:

Lack of clean water for human and animal consumptio
Crop failure
Animal mortality

Partial or total loss of source of livelihood

In trying to cope with above listed effects of dgbti and others in the study area, the

following coping mechanisms were identified:

Sale of assets

Use of mini or hand irrigation systems
Purchase of supplementary feeds for livestock
Change of crop cultivation patterns

Travelling long distance in search of grazing

Seeking alternative sources of income

Findings of the present study are generally coaisistith results of past studies on drought

coping mechanisms, but on the contrary, migraseeking alternative sources of food such
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6.2
6.2.1

6.2.2

as wild fruits and animals, sales of assets sudaral farming equipments and personal
effects was not experienced in the study areas.

Although some of the farmers tried various waysntanage and cope with different
changes and effects brought by drought as statedapter 5, most farmers were unable to
cope effectively with the drought mainly becauser¢ghwas lack of information about
drought occurrence and drought management as sédlc of resources, in view of these,

the current research hypothesis has been accepted.

RECOMMENDATIONS

Recommendation in terms of Early Warning Sysm

According to 2002/03 annual reports of National &é&ment of Agriculture, only a handful
of extension workers have been trained in termseasther data interpretation to help with
early warning system during drought as at thatogkrit was still evident that not so many
extension workers were working in this regard, twias reflected in the percentage of
farmers that were aware of drought incidence baterenset in the study area, there is need
to intensify such projects.

Among other stake holders such as manufactureegéultural equipments, utilities and
various inputs, farmers are one of the most imporgad users of early warning systems.
As such, information about anticipated weatherlionate changes should be communicated
to them on time so as to be able to strategisedabiesuch impending disasters in order to
reduce their level of vulnerability to such disastén the light of this, all available medium
of communication and awareness should be emplayetbtvey information about any
form of disaster.

Recommendation in terms of farmers’ preparetess

Most farmers claimed that they were not prepared dmught because of lack of
information about impending disasters, while otteasmed that they did not know what to
do to prepare even if they have access to suchmiafiton. This research made it known

that with farmers’ financial status, level of edtica and lack of valuable information, it is
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6.2.3

impossible for them to manage and cope with drowgtitout external help or assistance
from governments and agencies at all levels. Makwajlable useful information about an
impending drought may not be enough; there is #t®oneed to go a step further by

providing information about how to cope with suakaster.

Considering the fact that most rural farmers intBoAfrica does not have control over
various production factors such as arable landziggaland and their homes because most
of them are cultivating on communal lands whichsdnet belong to any individual as well
as their homes which are mostly government owneadém (RDP) and as such could not
pledge, sell or even use them as collateral inraiiheseek for financial assistance while
trying to cope with drought. It would be recommethdieat farmers are advised and equally
trained from time to time on how to cope and manag®& drought and its associated

effects or problems; these should include prepassirpublic education and collaboration.

Recommendation on general issues

During the drought periods or other agriculturaladiters, farmers tend to migrate to nearby
towns and cities in search of alternative source@ime. At such times, government could
bring about developmental activities which includeal community building such as road
construction, bridge construction, drilling of bdreles, building community centres where
there is none; this would in a way provide a terappemployment and income to farmers
to ease the effect of disasters at that partiqudant in time.

Lastly, farmers should be encouraged to store hagll dimes, protect vegetation cover,
trained and educated on certain farming ethics vatfards to drought as well as rational
use of water. Also the use of various tested drouggistant plants and other agricultural
inputs should be introduced to rural communitiesnpr to drought so as to gain and
improve their confidence level on such inputs duee.
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ANNEXURE A: TABLES NOT USED IN THE ANALYSIS

Characteristic Number Percentage

Ages of respondents (years)

0 - 20 4 2.0

21 - 40 48 24.0
41 - 60 93 46.5
61 and above 48 Q4.
Total 39 .96
Years of formal education

0O - 6 80 40 .0

7 and above 113 56.5
Total 93 96.5
Total number in household

1 - 5 131 65.5

6 and above 63 B1.
Total 94 97.0
Years of farming

0O - 10 98 @o9.
11 - 20 51 25.5
21 and above 39 19.5

Total 188 94.0
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Characteristic Number Percentage
Farmers’ perception of drought

Natural occurrence 13 6.5
Hardship 3 15
Lack of rainfall 71 .35
Water shortage 34 Q7
Period of excessive heat 8 4.0
Overgrazing 2 1.0
Shortage of food 49 24.5
Hunger and famine 5 2.5
Soil erosion 5 2.5
Storm 2 1.0
Total 192 96.0
Most recent year of experiencing drought

Year 2008 148 74.0
Before year 2008 31 155
Total 79 89.5
Numbers of water sources for livestock

1 76 38

2 20 10

3 4 2
Total 100 50.0
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Characteristic Number Percentage

Type of water source for livestock

Stream 56 28
Bore-hole 9 54.
Digging in stream-bed 1 0.5
Ponds 1 0.5
Concrete in ground 1 0.5
Reservoir/dam 13 6.5
Others 2 1.0
Total 83 41.5
Distance to water sources (km)

0 - 3 74 37.0
4 and above 18 9.0
Total 92 46.0
Number of grazing sites

1 72 36.0
2 and above 30 15.0
Total 102 51.0
Distance to primary grazing sites before (km)

0 -3 84 42.0
4 and above 12 6.0
Total 96 .a8
Distance to primary grazing sites during drought (kn)

0 - 3 71 35.5
4 and above 25 12.5
Total 96 48.0
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Characteristic Number Percentage

Most significant livestock management changes madkiring drought

None 32 16.0
Keeping animals together at all time 1 0.5
Purchase of feed supplements 50 25.0
Going far to graze 1 0.5
Use of vaccines 10 5.0
Fetching water 6 03.
Total 100 50.0
Areas of land cultivated before drought (Ha)

0 - 3 91 45.5
4 and above 30 15.0
Total 121 60.5
Areas of land cultivated during drought (Ha)

0 - 3 92 46.0
4 and above 22 11.0
Total 114 57.0
If there was no access to quality health-care, why?

Clinic to far from household village 37 18.5
Mobile clinic 65 32.5
Total a0 51.0
If any family member changed school during droughtwhy?

Lack of resources 1 0.5
Total 1 0.5
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Characteristic Number Percentage

What preparation did you make before drought?

Tap water 1 0.5
Stored grain and grass 6 3.0
Stored water 3 15
Irrigation 2 1.0
Managed what we had 1 0.5
Workshop on how to cope 1 0.5
Total 14 7.0
Was sale or pledge of asset during the drought abte achieve aim, why or why not?
Not enough 22 11.0
Helped to make other plans 1 0.5
Profitable 2 1.0
Total 25 125
Did you get employment within or outside your locdty during drought?
Within locality 20 10.0
Migrated 39 19.5
Total 59 29.5
Did you receive any help from patrons or agenciesdfore or during drought period?
During normal times 28 14.0
During drought 15 7.5
Both periods 2 1.0
Total 45 22.5
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ANNEXURE B: RESEARCH QUESTIONNAIRE

DROUGHT COPING MECHANISMS SURVEY QUESTIONNAIRE

Location

Date of interview (DD/MM/YYYY)

(A) Human Demography

2. Marital status
1 = Married
2 = Single
3 = Divorced
4 = Widowl/er
5 = Separated

3. What is the highest grade/education level achied?
0 = Not started school/no education
1 = Pre-school
2 = Completed primary
3 = Did not complete high school
4 = Secondary/High School
5 = Matric
6 = Diploma
7 = Degree
8 = Post-graduate
9=0thers.........cocevviceeveenn,

3b. Years of formal education...............cc.ccoo e, (Years)

6. Type of farming activity
1 =Livestock farming
2 = Crop farming
3 = Mixed farming

126



(B) How do farmers Perceive drought?

1. What do you understand by drought?

2. Have you ever-experienced drought incidence siegou started farming?
1=Yes
2=No

3. When in the most recenttime? ...................

4. Were you aware of drought incidence befe its onset?
1=Yes
2=No

5. If yes, through what medium?
1=TV
2 = Radio
3 = Newspaper
4 = Farmers’ union
5 = Friends and neighbours
6 = Extension workers
7 = Others

6. Did you believe when you were told thergould be drought?

1=Yes
2 =No
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(C) Effects and responses on the livestock herds

1. How many water sources did you have access to fooyr livestock before the onset of the
drought? ..o

2. What type of water sources were they and what weride distances to these
sources?

Type of water source Before drought | During drought Distance (km)

Stream
Bore hole

Digging in stream bed
Ponds
Concrete in ground

Concrete above ground
Reservoir/dam

Others
3. Did you fence to protect the water source?
1=Yes
2=No
4. How many grazing sites did you have access tofbee the drought?

5. What was the distance to the primary grazing sés before and during the drought

period?
Numbers of grazing sites | Distance before droughtDistance after drought
(km) (km)
6. Did you provide any supplementary feeds for yauanimals before the drought
period?
1=Yes
2=No
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Did you provide any supplementary feeds for youanimals during the drought
period?

1=Yes

2=No

8 What was the most significant livestock managemeéchange you experienced during
drought?

9. Did you share your grazing lands with anyone biere and during the drought
period?

Before drought During drought

10. If yes, why?
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1.

2.

(D) Effect and response on crop

What area of land do you cultivate duringhormal/drought period?

Periods Land area (Ha)

Normal period
Drought period

Did you have to change your cropping stgsn during the drought period?
1=Yes
2=No

What type of cropping system did you employ duringhe drought period?
1 = Intercropping

2 = Wide spacing

3 = Shifting to quick maturing crops

4 = Cultivation of vast area in different directson

5 = Others

How did the water shortage affect youcrops?

1 = Little

2 =Very

3 =Very much
4 = Not at all

Did you have alternative source of watéor your crops?
1=Yes
2=No

If yes, what are alternative sources @fater?

1 = Mini irrigation systems.
2 = Hand irrigation
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(E) Effects of drought on farmers and their househd

1. Did you have to move from yourousehold village because of drought?
1=Yes
2=No

2. Did any member of your family migrate dung the drought period?
1=Yes
2=No

3. Did you have access to clean water foomestic purposes during these
periods?
1=Yes
2=No

4. How would you rate your access clean water?
1 = Good
2 =Very Good
3 = Fairly Good
4 = Bad
5 = Worse

5. Did you have access to good featuiring drought?
1=Yes
2=No

6. Did any member of your family fall sickduring the drought period?
1 =Yes
2=No

7. Was the sickness due to malnutrition?
1=Yes
2 =No

8. Did you have access to quality healtiare?
1=Yes

131



10. Did any member of your family (schooling) chaged school during these
periods?
1=Yes
2=No

11. If yes, why?

12. Did any member of your family dropped out of schoohs result of drought effect.
1=Yes
2=No

13. If yes, why?
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(F) Farmers’ Strategies in Response to Disturbancesd
Changes During Drought

1. Where you prepared for droughihcidence before its onset?
1=Yes
2=No

2. What kind of preparation did you put inplace?

3. Did you draw upon stored foedduring drought?
1=Yes
2=No

4. Did you sell or pledge assets?
1=Yes
2=No

5. Was it able to achieve the aim ofle&@
1=Yes
2=No

6. Why, or why not?

7 Did you seek new source of food, like wild fruitend animals during drought period?
1=Yes
2=No

8 Did you have to disperse family members during anphase of drought in other to
meet family needs?
1=Yes
2=No

9 Did you render services or assistance in exchanfgg food during these period?

1=Yes
2 =No
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10

11

12

13

14

15

16.

Were you forced to seek employment elsewhere diog the drought period?

Did you get the employment within your locali or you had to migrate?

1=Yes
2=No
1 = Within
2 = Migrate

Did you and your family received help form paton, or any agencies during drought or

normal periods?
1 = During drought
2 = Normal time

Assistance

Normal times

During dught

Relatives

Patrons

Community/neighbours

Government agencies

NGOs

Private agencies

Farmers’ union

Others

How did you find out about the organisation youeceived help from?

1 = Friends and families
2 = Farmers’ union

3 = Community associations

4 = News media
5 = Others

Was these help or aid timely?

1=Yes
2 =No

Did the aid or assistance from agencies you maémed met the need you hope it would

meet?
1=Yes
2 =No

Why, or why not?




17 Can you conclude that the coping mechanisms yadopted helped to ease the effect
of drought on your household?
1=Yes
2=No

18.  Why or why not?

19. What other associated disaster did you eounter during drought in your area
(E.qg. fire outbreak, epidemics, etc)?
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